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BOSTON 


ATERNAL pulmonary embolism by amniotic 

fiuid was first described by Steiner and Lush- 
baugh' in 1941. The authors based this study on 
8 cases in human beings and successfully produced 
the picture by intravenous inoculation of amniotic 
fuid and meconium into dogs and rabbits. In the 
following year they? presented 2 additional cases. 
Since then other studies*-* have brought the total 
number of cases reported up to the time of this 
writing to 17. 

It is our purpose to present 3 additional cases of 
this unusual complication of pregnancy to emphasize 
the characteristic symptomatology and pathology. 
To the best of our knowledge, these are the first 
cases proved by autopsy to have occurred in Massa- 
chusetts. 


Case REpPoRTS 


Case 1. A 38-year-old para II, gravida IV, entered the 
Faulkner Hospital under the care of Dr. J. F. Gibbons after 
rupture of the membranes. She had had two previous preg- 
nancies, the last one 6 years before admission. Each had 
been uneventful except for a slight elevation of blood pressure. 
The only remarkable finding on admission was a blood 
pressure of 146/90. Although the membranes were ruptured 
she did not go into labor, and consequently she was discharged 
after 1 week. 

She re-entered the hospital 1 week later because of mild 
uterine contractions and slight vaginal bleeding. These 
subsided, and she was discharged after 2 days. Two days 
later she was brought to the hospital in extremis with severe 
chest pain and shortness of breath. Half an hour before 
admission she had been awakened by severe abdominal pain 
followed by pain in the chest and shortness of breath. She 
‘xpressed a fear of impending death. On admission she was 
restless, dyspneic and cyanotic. The blood pressure was 
unobtainable, and the pulse was rapid, weak and thready. 
In spite of immediate administration of oxygen, morphine, 
Coramine and glucose intravenously, the cyanosis increased, 
the respirations became labored, and she died 20 minutes 
after entry. 

At autopsy, performed 7 hours after death, the heart 
weighed 589 gm., showing left ventricular hypertrophy and 
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dilatation of all chambers. The left lung weighed 580, and 
the right 340 gm. A small amount of foamy fluid exuded on 
compression of the cut surfaces. No gross pulmonary emboli 
were seen. The spleen was engorged, weighing 510 gm. The 
liver weighed 3500 gm., showing numerous hemorrhagic 
areas, 1 to 3 mm. in diameter, beneath the capsule and on the 
cut surface. The kidneys showed a few areas of coarse scarring. 
The uterus was enlarged to the dimensions of a full-term 
pregnancy. It contained a normal male fetus weighing 4500 
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Ficure 1. Branch of the Pulmonary Artery Containing 
Mucus and Squamae in Case 1 (Phloxine and Methylene-Blue 
Stain *150). 


gm. The head was deep in the pelvis in the right occiput 
posterior position. Only about 50 cc. of hemorrhagic fluid 
was present in the endometrial cavity. The placenta was 
attached to the anterior wall and was easily separated from 
the endometrium. On the right side of the uterus, 5 cm. above 
the cervix, was a longitudinal tear 4 cm. in length. This 
laceration extended into the myometrium but did not reach 
the serosal surface. Blood had extravasated into the myo- 
metrium in this region, and a small area of subserosal hem- 
orrhage was present. The cervix was moderately dilated, 
and one ovary contained a small corpus luteum. 

The tissues were fixed in Zenker’s fluid and stained with 
phloxine and methylene blue. Microscopically, the sections 
of the lungs showed the majority of the small branches of 
the pulmonary arteries to be of a magnitude of less than 1 
mm. and the capillaries of the alveolar walls to be occluded 
by emboli composed of keratinized epithelial cells, mucus, 
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amorphous material and lanugo hair shafts (Fig. 1-3). _Con- 
siderable alveolar hemorrhage was present. A few similar 
emboli were found in the capillaries of the heart, kidneys, 
pancreas, brain and pituitary body. In sections of the uterus 
in the area of the laceration, several veins were found con- 
taining mucus, epithelial squamae and amorphous débris 





Ficure 2. Section of the Lung in Case 1, Showing Clumps 
of Epithelial Squamae in the Alveolar Capillaries (Phloxine 
and Methylene-Blue Stain x150). 


(Fig. 4). The remaining sections showed acute congestion of 
the spleen and liver and a healed focal pyelonephritis. 


Case 2. A 39-year-old para III entered the Winchester 
Hospital under the care of Dr. P. J. McManus on October 
28, 1947. She was in mild labor. The past medical history 
was unremarkable, and the prenatal course was uneventful. 
Physical examination at 1:30 p.m. was essentially negative, 
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Ficure 3. Higher-Power Photomicrograph to Show Epithelial 
Squamae in the Alveolar Capillaries in Case 1 (Phloxine and 
Methylene-Blue Stain x300). 


with a blood pressure of 130/85; the cervix was dilated one 
fingerbreadth, and the fetal head was in the midpelvis. 

At 3:40 p.m. she was given Pituitrin, 0.12 cc., and this was 
repeated twice at 20-minute intervals. At 4:20 p.m. the 
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membranes ruptured, and active labor began. 
sedated with 100 mg. of Demerol and 0.58 gm. (41% gr.) of 
Sodium Delvinal given intramuscularly. Shortly ‘after the 
medication the patient became anxious, with tenseness of 
the extremities. This was followed by convulsions and cy. 
anosis. A pelvic examination showed the cervix to be dilated 
She was delivered of a well developed infant at 5:22 p.m., 
and the placenta was delivered 10 minutes later. At this 
time the peripheral pulse was unobtainable, and breathing 
was noisy. Plasma, glucose, saline solution, blood and con. 
tinuous oxygen were administered. Pelvic examination re- 
vealed no uterine tear or injury to the broad ligaments or 
cervix. A moderate flow of blood from a small tear in the 
fourchette was easily controlled by packing. The blood pres- 
sure could not be obtained, and the pulse from the abdominal 
aorta was very weak. Epinephrine and Coramine were used 
for stimulants, but all efforts failed, the patient dying at 7:55 
p.m. The infant died 12 hours later. 7 

At autopsy, performed 2 hours post mortem, no unusual 
gross findings were noted except for small areas of hemorrhage 
over the serosal surfaces of the liver and lungs, with general- 
ized congestion of all organs. The uterus was firm and con- 
tained no blood. There were no lacerations of the uterus or 
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Ficure 4. Venous- Sinuses in the Uterine Wall Containing 
Mucus and Many Epithelial Squamae in Case | (Phloxine and 
Methylene-Blue Stain x150). 


adnexa. The lungs were contracted to approximately a fourth 
the usual size, with decreased crepitation. The cut surfaces 
were pink gray and not unusually moist. ate 

The significant findings of the microscopical examination 
were confined to the lungs, where the majority of the smaller 


arterioles and larger capillaries contained large numbers 
of basophilic-staining squamae and rarely amorphous, gl 
u 


lar particulate matter. Many neutrophils were present, DU 
the material apparently displaced many of the erythrocy tes, 
No evidence of amniotic fluid was found in the maternal a 
sinuses of the uterus at the placental site or in any othe’ 
organ. There was evidence of generalized congestion an¢ 
scattered capillary damage in the majority of the sections 
examined. This was interpreted as damage by anoxia. a 

Autopsy of the infant showed generalized venous conges 
tion and capillary hemorrhages. 


Case 3. A 31-year-old para VIII entered on the sol 
trical Service of the Boston City Hospital in labor on — 
ber 7, 1948. She had had an uneventful delivery 19 i 
hospital in 1939, although showing signs 0! mild _.. 
Details of other pregnancies were not known. depen 
pregnancy had been uneventful, the last menstrual P 
having occurred on March 2. ’ 

On admission at 5:00 p.m. severe labor pains W 
every 2 or 3 minutes, lasting about 45 seconds. 
the cervix was dilated three and a half finger 
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gr.) of 600 p.m. she delivered a 9-pound, 8-ounce, living infant DiIscUSSION 
er the recipitously without anesthesia. The amniotic fluid was ae ; 
ness of PA wted to be blood tinged. The placenta delivered spontane- Clinical Picture 
ol & sly within 3 minutes. The blood pressure at this time was sae pts : 
lated ey 130/110 The characteristic clinical picture of pulmonary 
) p.m The uterus cgrmers aes he “a a slight, pe con- embolism by amniotic fluid was well described by 
At this tinuous, Vaginal Dleeding began. | nis persisted after ad- : i Ve : 
athin ninistration of Pituitrin and repair of a small mucous-mem- Steiner and Lushbaugh ™ 1941. Subsequent studies 
d ve brane tear. At 8:00 p.m. the uterus was contracting better, have conformed closely to their original description. 
ion re- | butsince the bleeding continued several small cervical lacera- The patient is frequently a multipara in the older 
‘nts or ions were sutured under nitrous oxide, oxygen and ether age group (Table 1) Th cal . 
in the anesthesia, and the uterus was packed with dry gauze. A ere mare ae ee unevent- 
d pres. i tlood transfusion was started. Immediately after this pro- ful, and usually no complications occur before labor 
Ominal | 
e used § 
at 7:55 
nusual © 
trhage i TaBLe 1. Summary of Clinical Features. 
eneral- 7 ae 
d con- ee me —— ~ arene — er ao a ———— aT 
rus or § Ace Parity CHARACTER CHARACTER OF DwuRATION 01 FetaL WEIGHT Feta. VIABILITY REMARKS 
ie or LABor Amniotic Fiurin Lire AFTER 
é Symptoms 
‘ qf, m. 
H 30—C TI Violent —_ 3 hr., 25 min. -— Died in 2 wk. Reported by Steiner and Lushbaugh! 
& 26 I Powerful Meconium 1 hr. 3510 Died Embolusin kidney; reported by Steiner 
a : and Lushbaugh.! 
’ E 28 IV — Meconium 8 hr. 4086 Living Reported by Steiner and Lushbaugh! 
37 Ill Tense, constant Meconium and 11% hr. (?) 4600 Died Reported by Steiner and Lushbaugh! 
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i 42. ~VIIT Sudden expulsion - 50 min. - Living Reported by Steiner and Lushbaugh! 
é 34 Hard, tense Meconium 5 hr. 5180 Died Reported by Steiner and Lushbaugh! 
if 33 IV Hard - 2 hr. 5568 Living Reported by Steiner and Lushbaugh! 
@ 35 II Severe —- 2 hr. 3632 Died Rupture of uterus; reported by Steiner 
cy and Lushbaugh.! 
f 5 me | Mild = 7 days _ Died Rupture of uterus; reported by Lush- 
: baugh and Steiner.? 
ii 38 II Patient not in labor — 3.14 hr. - Living Trachelotomy with hemorrhage and 
gy placenta praevia; reported by Lush- 
B baugh and Steiner.? 
: 335k Severe Blood 514 hr. 3500 (7 Ib., 15 0z.) = Died Reported by Hemmings? 
f 25 II Tetanoid . 40 min — Died Reported by Gross and Benz# 
Bh 42 Il] Tetanoid — 65 min. - Died Hemoperitoneum; reported by Gross 
and Benz.‘ 
35.5 °: V Normal Blood 1 hr. - Living Reported by Gross and Benz# 
3 28 I Normal Blood 10 min. - Living Reported by Jennings and Stofer5 
é 25 II — -- 5 min. 3500 (7-7 % lb.) Died Reported by Watkinsé 
a 40 VI _ ee ? — Stillborn Reported by Watkinsé 
38 Il Severe Blood 50 min. 4500 Died Partial rupture of uterus; reported in 
i text. 
e 39 III Normal — 3 hr. — Died Reported in text 
3 31 VIII Strong Blood tinged: 35 min. _ Living Reported in text 
7 = 
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cedure the patient went into shock and died at 9:35.p.m. starts. Often, the pregnancy has lasted beyond the 
in spite of stimulants and 114 pints of blood. The estimated expected date of confinement, and even when this 


fourth Mm ternal blood loss was 800 cc., and the service suspected . : 
rfaces @™ ternal bleeding or some other complication to account for 18 NOt so the fetus is usually larger than normal. 


— Uterine contractions are reported as being hard, 
topsy the heart was not enlarged or dilated. The \iojent or tetanoid. These characteristic signs and 
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Mm lungs showe é : rain oa 
maller gs showed moderate congestion, the right weighing 580 . ‘ 
mbers § Ps the left 420 gm. The bronchi of the left lower lobe were Symptoms begin during or shortly after labor. The 
=a =p ee to a the diagnosis of ore first symptom is a subjective chilliness. The blood 
t, but pulmonary vessels were free of gross emboli. The liver ‘ ‘ . 
a is ols spel ne es ; tl e- 
cytes. @™ id spleen showed only congestion grossly. The kidneys Pressure drops to shock levels and the patient be 
blood @™ Were not remarkable. The uterus was enlarged, showing no comes restive and anxious. Dyspnea and cyanosis 


other gj Pture and no blood or amniotic fluid in the endometrial develop. Response to treatment is poor, with death 


1 and cavity. The cervix was edematous, with several superficial. : f 
ctions Wy /@cerations, iS ra a f in a matter of minutes or hours. The fetus is often 


y pnlicroscopically, only the lungs and uterus were remark- stillborn or dies shortly after birth. 
nges- an € myometrium was thickened and edematous. The 

metriuin was largely denuded, with numerous squamous’ p 

in the “ahi ot , aC thology 
cells in the superficial sinuses. All lobes of the lungs showed Pa gy 


= congestion wi 5 : ee Th a : eee ‘ : ‘ : 
_ den n with scattered small areas of hemorrhage. Th« A gross diagnosis is difficult if not impossible, 
ecem- a J capillaries contained numerous polymorphonuclear : f } pe th tl sail No 
1 this mi: Sag In a few of these capillaries were curled epithelial ©VEM OF those tam lar with the syndrome. 
_. Pa seed those seen in the uterine sinusoids. The gross pulmonary emboli are found, and usually the 
resent 8 Majority o i ; >se ce : : 

iod ME those in which th the vessels did not show these cells, and Only findings are those due to anoxia. 
a ‘ich they were present did not contain enough to ’ 


N t = r ° e e é e 
wesc mechanical occlusion. An infrequent, small amount The diagnosis is made by the demonstration of 
ens .“mOrpiocus material was present, but no hair shafts. elements characteristic of amniotic fluid and me- 


) p.m. “lcroscopically, th , i ‘ ° : ° . 
Fat MiMilecent’ ane other organs showed only congestion. Coniym in the small arterioles and capillaries of 
' fant di “nta was not available for examination. The in- ; 

id well and was discharged living. the lungs. These elements include squamae, mucus 
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and rarely lanugo hairs. Almost constantly there 
is a marked increase of leukocytes in these vessels. 
There is a bloodless area around many of the squa- 
mae, but it has been pointed out that leukocytes 
around mucus tend to be in parallel rows, giving a 
““combed-out” appearance. 

Gross and Benz‘ were able to centrifuge blood 
obtained at autopsy from the inferior vena cava and 
the right side of the heart in 1 of their cases and 
found squamae from amniotic fluid. The blood 
formed three layers instead of the usual two. In 
a fluffy layer above the usual leukocytic cream, they 
found squamae both on smear and in sections when 
this material was fixed and embedded in paraffin. 
They suggest using blood aspirated from the right 
side of the heart to establish a diagnosis in cases 
in which it is impossible to obtain permission for 
an autopsy. 

The findings on gross examination of the uterus 
vary. In slightly less than 50 per cent of cases a 
tear or surgical incision into the myometrium or 
endocervix is found through which amniotic fluid 
may have entered the maternal circulation. Mi- 
croscopically, squamae have been found in the 
uterine sinusoids or in the pelvic veins in a high 
percentage of cases. 

Findings in other organs are those of anoxia and 
contribute little to the diagnosis. Formed elements 
in the amniotic fluid are evidently filtered out in 
the lungs since they are rarely found in peripheral 
vessels. 

The ultimate fate of the pulmonary emboli is 
not known. In 1 of the cases of Lushbaugh and 
Steiner,” in which the patient died seven days after 
the acute episode, small granulomas with foreign- 
body giant cells were found around the embolic 
material. In their experiments on dogs given sub- 
lethal intravenous injections, these granulomatous 
lesions were found in animals killed after seven 
days but were less conspicuous, and blood vessels 
with recanalized thrombi could be demonstrated 
after fourteen days. 

The fetus is often stillborn or dies shortly after 
birth. The autopsies reported on these infants have 
contributed nothing to the understanding of the 
syndrome. 


Pathogenesis 


It is significant that many of these patients were 
beyond term or that the fetus was large. The 
membranes have always ruptured, allowing escape 
of the amniotic fluid into the uterine cavity before 
symptoms of embolization occur. Strong or tetanoid 
contractions have been reported in a high percent- 
age of cases. These factors indicate that the amni- 
otic fluid is forced into the uterine sinusoids by 
powerful contractions when the pelvic outlet is 
blocked by a large fetus. Often, the fetus has been 
dead. This and the fact that the amniotic fluid has 
been noted to contain blood or meconium in half 
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the cases suggest placental damage. A few placentas 4 
have been examined, but these give no indication 
that the amniotic fluid entered the maternal cir- 
culation through some placental tear. Symptoms 


simulating pulmonary embolism from peripheral 


veins would be expected and do occur. Dyspnea 
cyanosis and anxiety are thought to result from 
mechanical blockage of the pulmonary vessels | 
Filtered amniotic fluid was used in the original | 
animal experiments! without pathologic effect. | 
Meconium and unfiltered amniotic fluid consistently f 
produced the picture. i 

In many of the case reports, as in Case 3 in this : 





series, multiple sections have shown an insufficient | 
obstruction of the pulmonary vessels to explain | 
death from anoxia on a purely mechanical basis. | 
Perhaps reflex vascular spasm plays a part. It is | 
also possible that a large amount of the amniotic | 
fluid enters the circulation, rapidly causing cir- | 
culatory embarrassment. f 
A more likely explanation seems to be an ana-— 
phylactoid reaction. Both reactions were noted in 
the animal experiments when rabbits were used, | 
but these animals are known to be especially sus- 
ceptible to anaphylactoid reactions and no similar | 
observations are reported in dogs. No evidence is | 
found in the human material that the women showed | 
previous evidence of an allergic state. Since they | 
are often multiparas, previous sensitization may | 
have occurred. There are no confirming data, but | 
it is tempting to speculate on this as an important | 
factor. ' 
Other pathologic processes have been found | 
(Table 1). Two patients showed rupture of the | 
uterus, 1 a partial rupture, 1 hemorrhage, and | | 
a hemoperitoneum. The additive effects of several | 
sublethal factors may have produced death in some | 
of the reported cases. 


Incidence 


After recognition of their first cases, Steiner and | 
Lushbaugh! reviewed 37 other autopsied cases i 
which the patients had died late in pregnancy t0 | 
seven days post partum, to determine if the proc: | 
ess had been overlooked previously. They were 
not able to find evidence of previously unrecognized 
amniotic fluid embolization in this group. They r 
gave a tentative incidence of 1:8000 deliveries. | 

In 1947 Gross and Benz‘ reported 3 cases, repre | 
senting the total number of maternal deaths in 4 
one-year period in a hospital with 1200 to 1300 de- 
liveries annually. They were of the opinion that 
this is a common but unrecognized cause of maternal 
death. 

It seems unlikely that a high percentage of 
maternal deaths can be attributed to this cause 
Of course, unrecognized cases must have occurred 
before 1941, but if the entity were common _ 
pathologic picture would have been described. 
It seemed worth while to review our previously 
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dieiaial gitopsied cases of maternal deaths. During the 
1dication py ten-year period from 1939 through 1948 approxi- 
rnal cir. $f mately 26,000 cases were delivered at the Boston 
mptoms ff City Hospital. Fourteen cases of maternal death 
ripheral §§ came to autopsy during this time. Careful review 
Dyspnea, showed no evidence of amniotic emboli in any of 
it from Ff sie Jung sections on these cases. 

ical A small number of autopsied cases of obstetric 
original | death at the Salem Hospital were studied without 
, effect. Athe finding of additional cases. Dr. Arthur T. 
ree i Hertig has also reviewed maternal autopsy material 
tn this | at the Boston Lying-in Hospital and has been un- 
ufficient | ble to find any case in which death could be at- 
explain | tributed to this cause. We are forced to conclude 
1 basis, )§ that the syndrome causes only a very small portion 
t. It is §§ ofmaternal deaths. 

mniotic | 

ing cir- | Treatment 


To date, cases of this disorder have not been 


an. ana- | recognized prior to death and autopsy; consequently 
oted in |f there is no report of one successfully treated. In 
e used, H the cases of massive embolism causing anoxia on a 
lly sus- 1H nechanical basis, it is unlikely that a satisfactory 
similar § form of treatment can be devised. Conceivably, 
coe patients in borderline cases might be saved by 
they | supportive measures and oxygen. If vascular spasm 
n may a anaphylaxis plays a part, vasodilatory or anti- 
ta, but | lstamine drugs might be of aid. 
ortant From the prophylactic standpoint it seems logical 
not to induce violent labor by Pituitrin and to pre- 
found vent it if possible in elderly multiparas, particularly 
of the those who have had a premature rupture of the 
and 1 @ membranes, 
several | 


| some | 
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SUMMARY 


Three cases of pulmonary embolism from amni- 
otic fluid are reported, with a summary of the 17 
previously reported cases. 

This syndrome is a little recognized complication 
of labor and the early puerperium. As in other 
reported cases, these 3 cases occurred in multip- 
aras of the older age group. The characteristic 
course is initiated by violent uterine contractions 
after which the patient becomes dyspneic and cy- 
anotic, goes into shock and usually dies in less 
than an hour. Although a clinical diagnosis has 
rarely if ever been made, such a diagnosis should 
be possible by those familiar with the syndrome. 
The diagnosis is made pathologically by the finding 
of formed elements of amniotic fluid in the pulmo- 
nary arterioles and alveolar capillaries. 

Contrary to the opinion expressed by previous 
writers, it is believed that this syndrome is a rare 
cause of maternal death. 
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THE PATHOGENESIS OF AMNIOTIC-FLUID EMBOLISM * 
I. Possible Placental Factors — Aberrant Squamous Cells in Placentas 
Otca C. Leary, Jr., M.D.,f anp Artuur T. Hertic, M.D. 


BOSTON 


INCE Steiner and Lushbaugh! reported the 

first series of cases of amniotic-fluid embolism 
in 1941, there has been increasing interest in the 
subject. The following study of 14 placentas 1s 
offered because these placentas show the presence 
of amniotic squamous cells in abnormal locations. 
Hence, these observations may throw some light 





Ficure 1. Microscopical Section, Showing Amnion at Left 
and Chorion at Right with Squamae Lying between (Phloxine 
and Methylene-Blue Stain x50). 


on the manner in which amniotic fluid enters the 
maternal circulation. 

The placenta that first roused interest was sent 
to the Boston Lying-in Hospital from the delivery 
room at St. Margaret’s Hospital by Dr. Edmund 
L. Carey because of its singular appearance. The 
membranes were intact except for a central linear 
slit 20 cm. long. They were thickened and boggy, 


and on closer inspection the layers appeared to be. 


separated by fluid, partly clear and thin and partly 
creamy yellow and thick. Microscopical sections 
showed the amnion and chorion to be separated by 
pink, granular detritus and epithelial squamous 
cells (Fig. 1 and 2). The placenta itself was normal. 

Almost immediately after this placenta was ex- 
amined, a second one, showing squamous cells in 
a similar position, was seen at the Boston Lying-in 
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Hospital. After this a careful watch was kept, and& 
to date 10 placentas, sent for routine examination? 
at the two hospitals, have had squamous cells be-/ 
tween the amnion and chorion. In 4 of these the® 
epithelial layer of the amnion had been peeled away, § 
and squamous cells were found lying in the mesen- 3 
chymal tissue on the fetal surface of the chorion, i 
There was no recognizable gross abnormality in most | 
of these placentas, but in 3, small edematous areas | 
were noted on the fetal surface. 

A search through the files at the Boston Lying-in 7 
Hospital revealed an additional case in which many | 
squamous cells were noted in the decidua at the} 
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placental margin (Fig. 3 and 4). The history in this 
case is of interest. The mother, an essential para 
II, was Rh—- and had a rising antibody titer; because § tn 
of this, labor was induced by artificial rupture | 
the membranes in the fortieth week of pregnancy: | 

Squamous cells were found in decidual sinusoids 
on the maternal surface of another placenta sent § 
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to the Boston Lying-in Hospital (Fig. 5). oa Ficus 
mother had had intermittent bleeding in the — Show 
sixth week of pregnancy, and delivery yl 
spontaneously in the thirty-first week. ‘I he placen 
showed circumvallate insertion of the membranes | 
and decidual necrosis with hemorrhage, consistent mit | 
with nontoxic, premature separation. — sli reat 
Three other placentas sent for routine exam chor 
od clot at tears 
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Ficure 3. Placental Margin, Showing Fetal Surface in Upper 
Leftand Decidua, with Squamous Cells, in Lower Right (Eosin 


There was no maternal morbidity in any of these 


cases, 


Observations on the first placentas described 
above suggest that tears in the amnion may per- 
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the placental margin. In 1 of these squamous cells 
were present also in decidual sinusoids and between 
the amnion and chorion. In the other 2 there was 
microscopical evidence of premature separation. 
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and Methylene-Blue Stain x50). 


Discussion 





Figure 


Showing 


mit the 
into th 
chorion 
tears m 


4 


. Higher Magnification of Decidua in Figure 3, 
Details of Squamous Cells (Eosin and Methylene- 
Blue Stain x220). 


escape of fluid from the amniotic cavity 
potential space between the amnion and 
obliterated chorionic cavity). That such 
y heal, and no longer be discernible, is illus- 
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trated by the first case, in which careful search of 
the amniotic surface failed to reveal any laceration. 
It is highly improbable that such escape of fluid 


has any pathologic significance. The chorion is 
tougher than the amnion, and as long as the chorion 
remains intact, amniotic fluid cannot reach the 
maternal circulation. 

Regarding the placenta that showed infiltration 
of the decidua by squamous cells, it seems reason- 
able to suppose that, after rupture of the mem- 
branes, fluid seeped back between the chorion laeve 
and the uterine wall — that is, within the decidua 
vera, to the placental margin. Shotton and Taylor® 
reported a case of amniotic-fluid embolism in which 
such stripping of the membranes apparently oc- 
curred. At post-mortem examination, fluid was 
found lying between the membranes and the uterine 
wall and extending to the placental margin. When 





Figure 5. Maternal Surface of Placenta; Decidual Sinusoids 
Contain Squamous Cells (Eosin and Methylene-Blue Stain 
x220). 


the fetal head blocks the cervix during labor, so 
that amniotic fluid that has not previously drained 
away can no longer escape, it is readily understand- 
able that with torn membranes and vigorous uterine 
contractions the incarcerated fluid may peel back 
the membranes from the uterine wall. 
Concerning placentas that showed evidence of 
decidual necrosis and separation, once the amniotic 
fluid reached the placental margin, it could easily 
enter the superficial decidual sinusoids. In all our 
cases the presence of squamous cells was an inci- 
dental finding and offered no indication that this 
is an important method of entry of amniotic fluid 
into the maternal circulation. However, separation 
of the placenta implies exposure of the uterine 
sinusoids, which provide a possible portal of entry 
for amniotic fluid. 
Reports of 20 cases of amniotic-fluid embolism 
have now been published, and 4 more are in the 
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process of being published. In all the cases reported, 
shock occurred only after frank rupture of the 
membranes, when amniotic fluid was no longer 
confined within the amniotic cavity. In the cases 
in which the uterus was ruptured or lacerated, either 
instrumentally or incidentally, during delivery, 
it is easy to understand how amniotic fluid could 
escape into uterine vessels.2 In 4 other cases, in- 
cluding that of Shotton and Taylor,? no uterine 
tears were noted, but squamous cells were found 
in the uterine sinusoids, probably reaching them 
by the mechanism discussed above. 

No study of placentas in cases of amniotic-fluid 
embolism has been reported. Examination of 
placentas in future cases, as well as study of placen- 
tas sent routinely to the laboratory, should offer 
more extensive evidence of whether amniotic fluid 
in significant amounts ever makes its way through 
the fetal surface of the placenta into the intervillous 
space or, in premature separation, around its edge, 
into the sinusoids of the maternal surface. Such 
studies sooner or later will show which, if any, of 
these abnormal loci of amniotic squamous cells are 
important in the genesis of amniotic-fluid embolism. 





SUMMARY 


Fourteen cases in which amniotic squamous cells, 
indicating the presence of amniotic fluid, were found 
within the placenta or its membranes are described. 
The squamous cells lay between the amnion and 
chorion in 9, in marginal blood clot in 2, in the 
decidua at the placental margin in 1 and in decidual 
sinusoids on the maternal surface in 1. In 1 ad- 
ditional case squamous cells were found in three 
sites—between the amnion and chorion, in marginal 
clot and in decidual sinusoids. The finding of amni- 
otic squamous cells in these locations may help to 
make clear the mechanism of escape of amniotic 
fluid into the maternal circulation in cases of amni- 
otic-fluid embolism. 
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THE PATHOGENESIS OF AMNIOTIC-FLUID EMBOLISM* 


II. Uterine Factors 


Benyamin H. Lanpinc, M.D.f 


BOSTON 


HE syndrome of acute fatal amniotic-fluid em- 

bolism in parturient women, although rela- 
tively rare, is adequately described in the litera- 
ture,!-* and the occurrence of nonfatal cases has 
been suggested.” Since the mechanism of entrance 
of the amniotic fluid into the maternal circulation 
has been unexplained in most of the cases reported, 
some writers have postulated that vessels of the 
placental site are often the point of entrance. How- 
ever, a recent demonstration of entrance of amniotic 
fluid into areas of premature separation of the 
placenta’® has served to call attention to this prob- 
lem again and to focus it on cases with abnormal 
opening of uterine vessels, as in cesarean section and 
ruptured uterus. 

In addition, recent studies on the effect of amniotic 
fluid on the blood-clotting mechanism" have sug- 
gested that amniot’: fluid entering the maternal 
circulation in amounts insufficient to cause an em- 
bolic syndrome may produce a hemorrhagic ten- 
dency, and have prompted study of another aspect 
of this subject — a review of cases of post-partum 
hemorrhage. 


*From the Department of Pathology, Boston Lying-in Hospital and 
the Department of Pathology, Harvard Medical School. 

fInstructor in pathology, Harvard Medical School; assistant path- 
Ologist, Division of Laboratories and Research, Children’s Medical Center. 





MATERIAL 


In an effort to analyze further these two factors — 
the mechanism of entrance of amniotic fluid into 
the maternal circulation and the effect of amniotic 
fluid on the maternal blood — the material avail- 
able in the Department of Pathology of the Boston 
Lying-in Hospital for the years 1931 to 1949, in- 
clusive, was reviewed. All cases in which hysterec- 
tomy or autopsy followed cesarean section, rup- 
tured uterus or post-partum hemorrhage were 
studied. In addition, a control series of 25 utert, €x- 
amined post partum for any reason except rupture, 
and the lungs of all women who died within the first 
week post partum were studied. 

The material that was available consisted of sec- 
tions of tissue fixed in formalin or Zenker’s solution, 
embedded in paraffin and stained routinely with 
eosin and methylene blue. Several cases of rup- 
tured uterus and post-partum hemorrhage could 
not be included because the uteri had been preserved 
as gross specimens. In many cases, placental sec- 
tions were also available for study. 


REsuULTS 


Table 1 lists the total number of cases mole 
each of the classes mentioned, the number an¢ P 


in 
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centage of cases in which amniotic fluid, evidenced 
by squamous cells, could be demonstrated in the 
iterine wall or vessels, or in the pulmonary vessels, 
and the number of cases in which squamous cells 
were not found. 


Post-Partum Uteri (All Cases Except Rupture) 


Of the 25 uteri selected at random from those re- 
moved post partum for any reason except rupture, 
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this group — 2 who had hysterectomy only and 1 
seen at post-mortem examination. Also, 2 of these 
patients had placenta accreta, and 1 had retained 
placenta and questionable uterine atony. Squamous 
cells were present in the decidua and clot in an area 
of partial separation of the placenta, in the adjacent 
intervillous space and in the sinusoids of the under- 
lying myometrium, in both patients who had 
placenta accreta (1 fatal and 1 nonfatal case). The 


TaB_e 1. Cases in Which Squamous Cells Were Present in the Uterus or Lungs. 











Type or Case ToTaL 

Cases 
Post-partum uteri, all causes except rupture .......... 25 
Post-partum hemorrhage, with hysterectomy .. 8 
See 6 
Post-cesarean section, with hysterectomy ............. 4 
on A RS See are ; 11 
Ruptured uterus, with hysterectomy ...... 31 
4 


OS eee ee ee 
Post-partum autopsy ......... 


Squamous CELts 1n UTERUS Seuamous CELLs 1n LunGS 
PRESENT ABSENT PRESENT ABSENT 

no. % no. no. % no. 
1 + 24 — _- _ 
Z 25 6 a —_ _ 

1 17 5 0 0 6 

] 25 3 a —_ _ 
0 0 il z 18 9 
10 32 21 -- —— _ 
2 50 2 1 25 3 
— — -— 3 10 26 





| (4 per cent), a case of placenta accreta, showed 
amniotic squamous cells between the amnion and 
chorion; this is probably an incidental finding not 
related to the syndrome of amniotic-fluid embolism,?® 

In none of these 25 cases was there any evidence 
of entrance of amniotic fluid into the vessels of a 


Taste 2. Cause of Post-Partum Hysterectomy or Death in 25 
Patients Selected at Random. 








CausE No. oF 
Cases 
Hysterectomy: 
Placenta accreta.......... 10* 
Placenta praevia....... : 
Retained placenta ........ 1 
Contraction ring.......... 1 
Clinically diagnosed rupture . 1 
Toxic separation of placenta ... 2 
MEMMOTNORE, oo kos dsccce ces 3 
Atony with hemorrhage ... Meer 1 
Hemorrhage (post-cesarean) .......... 1 
Endometritis with hemorrhage . l 


Death (post-mortem examination): 





IR: cee Me SER tay iho wat «65s pins Sy 0's e's 1 
Massive p PROM EEE MUPRECR OMG: C565 vig nin doce ea ne see wa 1 
* 3a aa 

In 1 case amniotic squamous cells were present. 


normal p!acental site. The reasons for hysterectomy 
ordeath in these patients are given in Table 2. 


Post-Partum Hemorrhage 


Adeq: ite material was available concerning 8 
Patients who had hysterectomy and 6 who died after 
Post-par'um hemorrhage not caused by ruptured 
uterus, ihe causes of the hemorrhage or death, or 
both, in hese patients are given in Table 3. 

As ca" be seen from this table, amniotic squamous 
cells wey» present in abnormal loci in 3 patients in 


third patient in this group, who had nonfatal hemor- 
rhage caused by partially retained placenta and 
questionable uterine atony, had squamous cells in 
decidual and myometrial vessels beneath the re- 
tained piece of placenta. 

In the following case of placenta accreta death 
occurred. 


A 33-year-old para IV gave birth to twins spontaneously 
at home 214 months before term. The first infant was de- 
livered precipitously, was stillborn and weighed 3 pounds; 
the second, delivered 3 hours later, after artificial rupture 


TaBLe 3. Causes of Post-Partum Hemorrhage (8 Cases) and 
Death (6 Cases) Following Post-Partum Hemorrhage. 








CATEGORY CAUSE OF No. or Cause or Deatu No. oF 


HEMORRHAGE’ CASES Cases 
Hysterectomy only Placenta accreta 3* 
(nonfatal) Retained placenta ix 
(? atony) 
tony R 1 
Toxic separation 1 
None foun 2 
Death, with or Placenta accreta 2* Intraperitoneal 
without preced- hemorrhage 1 


te 


ing hysterectomy Atony 
(post-mortem 


examination) Inversion of uterus 1 Transfusion re- 1 
action 
Tear of episiotomy 1 Hemorrhagic 1 
anemia 


Clostridium per- 
fringens peri- 


tonitis 1 
Pneumococcus 
bacteremia 1 
Rheumatic heart 
disease 





*In 1 case amniotic squamous cells were present. 


of the membranes, weighed 3 pounds, 4 ounces, and lived a 
few minutes. Approximately 250 cc. of blood was lost dur- 
ing this period, and when the placenta failed to separate, the 
patient was admitted to the hospital and the placenta was 
extracted manually. This was followed by vigorous hemor- 
rhage and shock. The blood pressure and pulse could not 
be obtained. A supravaginal hysterectomy was performed 
3 hours after removal of the placenta, and the patient died 
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114 hours after operation. During the period after —- 
she had received six transfusions totaling 3600 cc. of blood. 
The placenta was a lacerated monovular twin placenta 
with microscopic partial placenta accreta and focal pre- 
mature separation. The uterus showed an area of placenta 
accreta in the right cornual region. Microscopically, a 
squamous cells were demonstrated in the clot in the area o 


Ficure 1. Microscopical Sections in a Fatal Case of Partial 
Placenta Accreta. 
A shows amniotic squamous cells in blood clot beneath partially 
Separated area (eosin and methylene-blue stain x220). B shows 
a cluster of amniotic squamous cells in the intervillous space 
(eosin and methylene-blue stain x210). 


marginal premature separation, in the intervillous space and 
in the uterine vessels beneath this area of the placenta (Fig. 
1A and B). 

Post-mortem examination showed hemoperitoneum with 
150 cc. of blood, severe anemia, pulmonary congestion and 
edema and multiple acute foci of necrosis, presumably anoxic, 
in the liver. No squamous cells were demonstrabie in the 
pulmonary vessels, but small numbers were seen in the vessels 
of the lower uterine segment (Fig. 2). 


The first 2 of these cases, and possibly also the 
third, illustrate one mechanism of entrance of am- 
niotic fluid into the maternal circulation. In cases 
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of placenta accreta, amniotic fluid may enter an 
area of separation, either marginal premature 
separation or partial separation resulting from 
uterine contraction. Since partial separ-ion of a 
placenta accreta produces laceration either of the 
uterus or of the placental floor, amniotic fluid may 
then enter opened myometrial sinusoids either 
directly or by the intervillous space and may pro- 





Ficure 2. Amniotic Squamous Cells in Venous Sinusoid of 
the Lower Uterine Segment of a Patient Who Had Partial 
Placenta Accreta (Eosin and Methylene-Blue Stain x310). 


ceed to the myometrial vessels via the draining 
venous sinusoids. In the third case, in which the 
placenta was partially retained, it is possible that 
amniotic fluid entered the intervillous space ¢x- 
posed on the surface of the retained placental frag- 
ment, in addition to its entrance observed in the 
decidual sinusoids around the margin of the frag- 
ment. 

In these 3 cases, the lesions found (placenta 
accreta or retained placenta) may be adequate to 
account for the hemorrhage, and there was no 
definite evidence of an additional bleeding tendency, 
as pointed out below and elsewhere." In none of the 
6 cases in this group in which no satisfactory ¢X 
planation for the post-partum hemorrhage was 
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found (3 of atony, 1 of toxic separation of the 
placenta and 2 with no explanation) was there any 
evidence of entrance of amniotic fluid into the 
maternal circulation in the removed uteri, nor was 
there evidence of amniotic fluid in the lungs in the 
fatal cases. In no case in this group were amniotic 
squamous cells found in the vessels of a normal 
placental site. 


Cesarean Section 


As Table 1 shows, the uteri of 4 patients who 
had had cesarean section followed by hysterectomy 
were studied, as well as the lungs of 3 of these at 
subsequent post-mortem examination, and the uteri 
and lungs of 8 patients who died after cesarean 
section. Table 4 lists the reasons for cesarean sec- 
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TaBLE 4. Reason for Hysterectomy or Cause of Death, or Both, in 12 Patients Who Had Cesarean Section. 
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A 30-year-old para IV, who had previously had a cesarean 
section because of placenta praevia, was delivered again by 
section because persistent transverse presentation suggested 
placenta praevia. The uterine incision passed through the 
placenta, and the blood loss was approximately 500 cc. 
Placenta praevia was found, and the placenta was extracted 
with difficulty. Uterine bleeding continued; the blood pres- 
sure fell to 60/40, and the pulse rate rose to 110 to 120. Supra- 
vaginal hysterectomy was performed. The patient remained 
in shock, despite two transfusions, and died 3 hours post- 
operatively. 

The uterus and placenta showed placenta accreta and edema 
and hemorrhage around the line of the cesarean incision. 
No amniotic squamous cells were found in the sections of the 
incision, placenta or placental site. 

Post-mortem examination revealed a hematoma of the 
right broad ligament, 10 cm. in diameter, and hemoperitoneum 
with 300 cc. of blood. There was ante-mortem thrombosis of 
the right uterine vein. The left pleural cavity contained 
100 cc. of clear fluid. The right lung weighed 400, and the 
left 320 gm.; both showed congestion and edema, and the 











Case No. REASON FOR SECTION 

Cesarean section followed by hysterectomy: 

 eeverrr yer nee Hemorrhage 

7 al ee mem ts 

|, Se eS Se Repeat. Placenta accreta 

4* ........... Abruptio placentae Hemorrhage 
Cesarean section followed by death: 

DO tinwarchicas  “ROCpent — 
SSC eee Prolonged labor — 
1d sisstieee sss. SeeprOperacn a 
8 ........-. Placenta praevia — 
DF noose us 04.00) ADPATIER CAPCINOMSG —_ 
BD vccsacvaess OCAmpee _ 
er eee Eclampsia _ 
UE cis onceses,. SHOR BROWS _ 


REASON FoR HysTERECTOMY 


Placenta praevia with placenta accreta 


Cause or DEATH 


Intraperitoneal hemorrhage 
Intraperitoneal hemorrhage 
Not fatal 

Hemorrhagic tendency 


C. coli (Escherichia coli) peritonitis and 
bacteremia 

Aspiration bronchopneumonia 

Streptococcal peritonitis 

Intestinal obstruction and perforation 

Peritonitis 

Eclampsia 

Eclampsia 

Staphylococcal peritonitis and bacteremia 





*A mniotic squamous cells were present in the lungs. 
tAmniotic squamous cells were present in the uterus. 


tion and for hysterectomy and the apparent causes 
of death in these patients. 

One nonfatal case of repeat cesarean section, fol- 
lowed by hysterectomy, for partial placenta accreta 
at the scar of the previous incision exhibited am- 
niotic squamous cells embedded in blood clot in 
the recent incision, showing that amniotic fluid 
enters the line of incision and comes in contact with 
vessels opened along that line.* 

Two patients in this series, 1 in whom a repeat 
cesarean section demonstrated placenta praevia, 
which was treated by hysterectomy, and 1 in whom 
hysterectomy for uterine bleeding followed cesarean 
section for nontoxic abruptio placentae, died post- 
operatively, Amniotic squamous cells were demon- 
trated in the pulmonary vessels, but not in the 
uteri, An abstract of the first of these 2 cases follows 
(an abstract of the second is presented elsewhere!’), 


* 
beeaineeent example, from another hospital, of hysterectomy for uterine 
many Tekin. nn Cesarean section for toxemia and vomiting, exhibited 
ction, “This uc squamous cells in myometrial veins along the line of in- 
plete the sex ate = included in the tables, but is mentioned to com- 
then to the ab nce Of passage of amniotic fluid into the uterine incision, 


ometrial vessels opened by the incisi d th h 
ul ‘& } pened by the incision, and thence to the 
Olen a vessels, (I am indebted to Dr. G. Kenneth Mallory and Dr. 
Hospital i Jr., for permission to refer to this case from St. Margaret’s 


smaller vessels contained many small thrombi similar to that 
in the uterine vein. Microscopically, amniotic squamous cells 
were found in small numbers in the pulmonary capillaries. 


Squamous cells were not seen in either the uterus 
or the pulmonary vessels of any of the other 9 pa- 
tients who died after cesarean section. 

These cases demonstrate that amniotic fluid can 
enter the maternal circulation via blood vessels 
opened by the uterine incision, or perhaps via the 
intervillous space if the placenta is incised, and 
can be carried to the lung; again, no evidences of 
entrance of amniotic fluid into the vessels of a nor- 
mal placental site were found. It is possible that 
subsequent hysterectomy is of more significance 
than cesarean section, since all 4 patients, men- 
tioned above, in whom squamous cells could be 
demonstrated had had both. However, a more 
probable explanation is that amniotic fluid enter- 
ing the maternal circulation can produce, in addition 
to the well known embolism syndrome, a hemor- 
rhagic tendency, manifested by uterine bleeding, 
which is more likely to be treated by hysterectomy. 


Ruptured Uterus 


As shown in Table 1, 35 patients with rupture 
of the uterus were studied; 31 had had hysterec- 
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tomy, and 4 were seen at autopsy. Amniotic 
squamous cells were seen in abnormal locations in 
12 of these patients, 10 who had had hysterectomy 
and 2 seen at autopsy. The location of these 


Tasie 5. Location of Squamous Cells in 12 Cases of Rupture 


of the Uterus. 
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No. or Cases 
SHOWING 
Squamous CELLs 


LocATION OF Squamous CELLS 


1n Tuts Location 


ce ae ap EE a a eee See aE eee eae rt 
Clot in cleft (Fig. 3) ... 

Myometrium (Fig. 4) .............. 
Myometrial vessels (Fig. 5).......... 
Pulmonary vessels (Fig. 6) ..... 


EME wt helen salen ss oi Sk sh RE Ne Bd Sees 


| Aro em bo 
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wn 





squamous cells is given in Table 5 and Figures 


3 to 6. 
It is apparent that a sequence of loci can be postu- 
lated: from the uterine cavity, to the cleft in the 





Figure 3. Amniotic Squamous Cells Enmeshed in Blood Clot 
tm the Line of Rupture in a Patient Who Had a Ruptured 
Uterus (Eosin and Methylene-Blue Stain x700). 


wall of the uterus, to the interstitial tissue of the 
myometrium, to the uterine veins and, finally, 
to the pulmonary capillaries. Probably, passage 
through the myometrium is not an essential step, 






Oct. 19 


and the amniotic fluid can pass directly froin 
tear in the uterus into vessels opened alono 
laceration. The fact that in 3 of these cases there 
were squamous cells in more than one of these loci 
demonstrates that this sequence is reasonable, Ip 
all 12 cases the squamous cells in the uterine sec. 





Figure 4. Amniotic Squamous Cells in Area of Myometrial 
Hemorrhage Near the Line of Rupture in a Patient Who Had 
a Ruptured Uterus (Eosin and Methylene-Blue Stain x330). 


tions were in, or near, the line of rupture, and never 
in the placental site, so that the major factor seems 
to be the opening of vessels along the line of rup- 
ture, rather than the forcing of amniotic fluid into 
vessels as the result of high intra-uterine pressure. 
Table 6 lists the apparent causes of rupture of the 


TABLE 6. Apparent Causes of Rupture of Uterus in 35 Cases. 











Cause Squamous Squamous 
CELLS CELLS 
PRESENT ABSENT 
NO. OF NO. OF 
CASES CASES 
Spontaneous (or with contraction ring) ...... 5* 8t 
Previous section scar (with or without placenta 
MEER SP Ne ben iat ak a Guia aes 4 10 
RMI ne clas 5s wis col gra al 0.018 : 0 l 
Placenta accreta....... pithy Sis es 0 2 
Internal podalic version . ye Re 2 0 
Braxton-Hicks version . log 0 
Breech presentation ............... te 0 l 
OB OF SECHON INCIBION 6. oc 5 5 le ee ee ne es 0 1 
PRSPEIRED ose ook es cine rhe Peete ee ee 12 23 





*One death occurred in this group. 
+Two deaths occurred in this group. 


uterus in these 35 cases; there seems to be no sig- ‘ 


nificant difference in the causes of rupture in the 
cases in which squamous cells were demonstrated 
and those in which they were not, and in the ma 
jority of cases there is no reason to implicate 1n- 
creased intra-uterine pressure in the causation of 
the rupture. 
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In the following case squamous cells were present 
‘n both the uterine and pulmonary vessels. 


A 41-year-old para IV, known to have Grade 1 cardiac 
disease, had had a cesarean section 3 years previously because 
of premature separation of a low implanted placenta. The 
patient was admitted to the hospital in labor, with the cervix 
fully dilated and the head on the perineum in the right occi- 
pitoanterior position. The infant was delivered by low forceps 
without difficulty; there was moderate bleeding both be- 
fore and after delivery of the placenta. Examination showed 
aright lateral laceration of the cervix, which was repaired. 


Ficure 5. Amniotic Squamous Cells in Myometrial Veins 
Near the Line of Rupture in a Patient Who Had a Ruptured 
Uterus (Eosin and Methylene-Blue Stain x450). 


However, the patient went into shock and died 3 hours after 
delivery, despite intravenous administration of glucose and 
three transfusions totaling 1375 cc. of blood. 

Post-mortem examination revealed the sutured laceration 
of the cervix, which was continuous with a laceration 10 cm. 
long involving the right lower segment, crossing the base of 
the broad ligament and tearing the uterine vein. There was 
hemoperitoneum, with 1700 cc. of blood. Grossly, the other 
organs were not remarkable. Microscopically, squamous 
ells were demonstrated in the myometrial veins in the re- 
gion of the rupture (Fig. 5) and in small numbers in the 
smaller pulmonary vessels (Fig. 6). 


Lungs in Maternal Post-Partum Deaths 


The lungs of 29 patients who died in the first week 
Post partum were examined in an effort to estab- 
lish whether or not amniotic fluid enters the mater- 
nal circulation in significant amounts in any con- 
ditions other than those discussed in this paper. 


Squamous cells were found in the pulmonary capil- 
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laries in only the 3 cases discussed above; in 2 of 
these death followed cesarean section and sub- 
sequent hysterectomy, and in 1, death followed 
spontaneous rupture of the uterus. Thus, there is 
no evidence from this series that amniotic fluid 
enters the maternal circulation except by vessels 
opened abnormally by the mechanisms described. 
In none of these 3 cases was the number of squamous 
cells in the pulmonary capillaries believed to be 
sufficient to cause death by embolic vascular ob- 
struction. The question of a fatal hemorrhagic 


Figure 6. Amniotic Squamous Cells in Pulmonary Arteriole 
in a Patient Who Had a Ruptured Uterus (Eosin and Methylene- 
Blue Stain x600). 


tendency after amniotic-fluid embolism is discussed 
in greater detail elsewhere." 
Discussion 

The factors demonstrated!®." to be probably 
the most important in the pathogenesis of the syn- 
drome produced by entrance of amniotic fluid into 
the maternal circulation — premature separation, 
placenta accreta, cesarean section and ruptured 
uterus — all possess the common feature of ab- 
normally opened uterine vessels, either decidual 
or myometrial. These vessels appear to be the 
point of entrance of the amniotic fluid. As stated 
above, in none of the 87 different uteri examined 
in this portion of the study was any evidence found 
of entrance of amniotic fluid into the vessels of a 
normal placental site, and, although it has been 
postulated several times in the literature, apparently 
amniotic fluid has never been reported in vessels 
of a normal placental site. 






























































596 THE NEW ENGLAND JOURNAL OF MEDICINE 


From this study it appears that amniotic fluid 
enters the uterine vessels in a third to a fourth of 
the cases of cesarean section, ruptured uterus or 
post-partum hemorrhage requiring hysterectomy 
or leading to death. The rarity of clinical amniotic- 
fluid embolism indicates that enough fluid to pro- 
duce an embolic syndrome rarely enters the ma- 
ternal circulation; however, the majority of cases 
in this study in which this phenomenon was demon- 
strated exhibited an unusual degree of hemorrhage, 
either ante partum, intra partum or post partum, 
and it seems possible that smaller amounts of am- 
niotic fluid in the maternal circulation, or perhaps 
a slower rate of entrance, can lead to a hemorrhagic 
tendency." It cannot be determined from a study 
of this type to what extent this factor, and to what 
extent the process responsible for the entrance of 
the amniotic fluid into the maternal circulation 
(for example, ruptured uterus, retained placenta and 
placenta accreta), contributed to the hemorrhage, 
and, if this postulated effect of amniotic fluid is 
substantiated, probably both contribute. The 
significance of the problem lies in the fact that oc- 
casionally a generalized bleeding tendency can lead 
to death despite adequate surgical therapy of the 
local factors." Perhaps it is significant that in many 
of the cases described, the amniotic squamous cells 
in the maternal vessels were in, or were associated 
with, thrombi, and some cases in which no squamous 
cells could be demonstrated showed many thrombi 
in the uterine vessels. The coagulant action of 
amniotic fluid on blood is described elsewhere." 
It may be that the syndrome of acute embolism 
can be produced only when there is massive entrance 
of amniotic fluid into the maternal circulation, and 
that lesser degrees or slower rates of entrance give 
rise to local thrombosis followed by a generalized 
hemorrhagic tendency in some cases. 

It should be pointed out that the sampling error 
in a study of this type is large, and the figures given 
for the numbers and percentages of cases in the 
various groups showing amniotic squamous cells 
in maternal vessels are probably nearer minimal 








than actual values, if the series studied represents 
a fair sample of such cases. 


SUMMARY 


The results of analysis of uteri and lungs obtained 
post partum from a series of patients who had 
hysterectomies or who died after post-partum 
hemorrhage, cesarean section or ruptured uterus, 
and from a control series of patients who died in the 
first post-partum week, are reported from the point 
of view of evidence of entrance of amniotic fluid 
into the maternal circulation. Amniotic fluid ap- 
pears to enter the maternal circulation only by way 
of uterine or placental vessels opened abnormally, 
as in placenta accreta, cesarean section, rupture of 
the uterus, partial retention of the placenta and 
possibly, also, premature marginal separation of 
the placenta. The significance of the findings in 
regard to the syndrome of amniotic-fluid embolism 
and to a postulated syndrome of maternal hemor- 
rhagic tendency is discussed. 


I am indebted to Mr. John Carabitses, of the Department 
of Pathology, Children’s Medical Center, for the photo- 
micrographs. 

300 Longwood Avenue 


REFERENCES 


1. Burt, R. C. Cited by Gross and Benz.3 

2. Goodof, I. I. Maternal pulmonary embolism by amniotic fluid: re- 
port of case. J. Maine M. A. 38:101, 1947. 

3. Gross, P., and Benz, E. J. Pulmonary embolism by amniotic fluid: 
report of 3 cases with new diagnostic procedure. Surg., Gynec. & 
Obst. 85:315-320, 1947. 

4, Hemmings, C. T. Maternal pulmonary embolism by contents of 
amniotic fluid. Am. J. Obst. (F Gynec. 53:303-306, 1947, 

5. Jennings, E. R., and Stofer, B. E. Pulmonary emboli composed of 
contents of amniotic fluid. Arch. Path. 45:616-621, 1948. 

6. Lushbaugh, C. C., and Steiner, P. E. Additional observations on 
maternal pulmonary embolism by amniotic fluid. Am. J. Obst. 
tf Gynec. 43:833-838, 1942. 

7. Seltzer, L. M., and Schuman, W. Nonfatal pulmonary embolism by 
amniotic fluid contents with report of possible case. Am. J. Obst. 
&F Gynec. 54:1038-1046, 1947. 

8. Steiner, P. E. and Lushbaugh. C. C. Maternal pulmonary embolism 
by amniotic fluid as cause of obstetric shock and unexpected deaths 
in obstetrics. J. 4. M. A. 117:1245-1254 and 1340-1345, 1941. 

9. Wyatt, J. P., and Goldenberg, H. Amniotic fluid embolism: report 
of fatal case. Arch. Path. 45:366-370, 1948. 

10. Leary, O. C., Jr., and Hertig, A. T. Pathogenesis of amniotic-fluid 
embolism. I. Possible placental factors — aberrant squamous cells 


in placentas. New Eng. J. Med. 243:588-590, 1950. 


11. Weiner, A. E., and Reid, D. E. Pathogenesis of amniotic-fluid em- 
bolism. III. Coagulant activity of amniotic fluid. New Eng. pF 
Med. 243:597, 1950. 


Oct. 19, 1959 











irene aetna 


isis 











SRM Si aang D 


ee 


Se ae 


Vol. 2 


N 
$| 
they 
ing | 
in 
and | 
in th 
auth 
moni 
causé 
early 
thou; 
foreis 
tion. 
that 
rhage 
patie 
Ay 
unpu 
tient 
Hows 
livery 
to de 
hemo 
the r 
trava 
root « 
uteri 
In 
died 
autor 
bolisr 
the p 
A 2) 
on Sep 
by sli; 
pressu: 
at thi: 
the bl 
pregna 
tured ; 
1% ho 
amoun 
domin: 
of the 
heart | 
of vag 
the be; 
the mc 
At 0 
pletely 


from t 
blood 


*Fron 
Oston 
tTeac 
ston | 
fProf 


oston | 

































Sea 


Bo, 
4 
] 
é 


Vol. 243 No. 16 





AMNIOTIC-FLUID EMBOLISM — WEINER AND REID 


THE PATHOGENESIS OF AMNIOTIC-FLUID EMBOLISM* 


III. Coagulant Activity of Amniotic Fluid 


Aubert FE, Werner, M.D.,f anv Duncan E. Rew, M.D.+ 


BOSTON 


N 1941 Steiner and Lushbaugh! described the 

syndrome of amniotic-fluid embolism, which 
they believed to be the major cause of death dur- 
ing labor. The clinical picture that they observed 
in 8 patients included dyspnea, shock, cyanosis 
and pulmonary edema. Amniotic débris was found 
in the lungs of these patients at autopsy, and the 
authors believed that embolic blockage of the pul- 
monary arterioles and capillaries was the immediate 
cause of death. The profound shock that was an 
early and prominent feature of this condition was 
thought to be anaphylactoid owing to entrance of 
foreign protein material into the maternal circula- 
tion. However, an analysis of their cases shows 
that the clinical diagnosis of post-partum hemor- 
thage (400 to 1500 cc.) was made in all 6 of their 
patients surviving delivery. 

A review of 22 known cases of this syndrome (both 
unpublished and published) revealed that 7 pa- 
tients died suddenly in a state of shock in delivery. 
However, of the remaining 15 who survived de- 
livery, 13 had hemorrhagic manifestations prior 
to death. Nine patients experienced post-partum 
hemorrhage. One patient had major bleeding from 
the mouth. Another showed ecchymoses and ex- 
travasation of blood in the abdomen and at the 
root of the mesentery, and 2 died from ruptured 
uteri with uncontrollable hemorrhage. 

In 1940 a patient at the Boston Lying-in Hospital 
died after a severe post-partum hemorrhage. At 
autopsy there was evidence of amniotic-fluid em- 
bolism. This case is briefly presented because of 
the puzzling clinical events leading to death: 

A 27-year-old gravida III, para 0, expected to be delivered 
on September 25, 1940. Her prenatal course was complicated 
by slight vaginal staining at term. The urine and blood 
Pressure were normal on admission. Vaginal examination 
at this time showed no evidence of placenta praevia, and 
the bleeding was attributed to a cervical erosion. When the 
Pregnancy was 214 weeks overdue the membranes __ rup- 
tured spontaneously, and 8 hours later labor started. About 
14 hours after the onset of labor, the patient passed a small 
amount of blood by vagina and complained of severe ab- 
dominal pain. A clinical diagnosis of premature separation 
: the placenta of the nontoxic variety was made. The fetal 
cart remained strong, and within 30 minutes of the onset 
¢ vaginal bleeding a rapid cesarean section was done. At 
the beginning of the operation the patient began bleeding from 
the mouth and gums. 

t operation a dead fetus was found, together with a com- 


pletely separated placenta. The patient bled continuously 
~ the uterus after delivery. A transfusion of 500 cc. of 
ood was given, and there was some improvement in her 
* 
B From he Department of Obstetrics, Harvard Medical School, and the 
Oston Lying-in Hospital. 
Teach; fellow in obstetrics, Harvard Medical School; resident, 
ston Lying-in Hospital. 
{Professor of obstetrics, Harvard Medical School; obstetrician-in-chief, 


oston Lying-in Hospital. 


condition. However, because of continued bleeding she was 
given an additional 2500 cc. of freshly drawn blood, and an 
emergency supracervical hysterectomy was performed 1 
hour after cesarean section. She went into profound shock 
with deep cyanosis when the abdomen was reopened. At re- 
operation there were extensive intraperitoneal and retro- 
peritoneal hemorrhages and extravasations about the opera- 
tive wound. The patient died 114 hours after hysterectomy 
in spite of substantial blood replacement. 

Gross examination of the lungs was not striking. On micro- 
scopical examination squamous cells and masses of mucus 
and fat globules were Towed in many of the small vessels 
throughout the lungs.” 

In this patient, as in 10 of the 22 cases of amniotic- 
fluid embolism mentioned above, the amount of 
mechanical blockage in the lungs was not sufficient 
to cause death. It appeared possible that amniotic 
fluid contained an active principle responsible for 
the ante-partum shock and post-partum hemorrhage 
that characterized the clinical course of the patient. 
A review of the hemorrhagic tendencies in this 
case furnished the impetus for a study of the pos- 
sible effect of amniotic fluid on the coagulation of 
the blood. 

Studies on amniotic fluid have shown that it con- 
tains a marked coagulant activity.* This factor is 
similar to thromboplastin in its behavior, and it 
is entirely inactivated by small amounts of heparin 
in vitro. Howell,* Schneider® and Fulton and Page® 
studied the effect of intravenous injection of 
thromboplastin into animals. Injection of a large 
amount caused shock and rapid death, with intra- 
vascular coagulation in the large vessels. When 
sublethal injections of thromboplastin were given, 
the animals passed through a period of shock and 
survived with incoagulable blood. The blood was 
defibrinated. When these animals were killed and 
autopsy was performed, no thrombi were found in 
the large vessels. There were extensive arteriolar 
and capillary thrombi, however, particularly in the 
pulmonary system. 

It is suggested that amniotic fluid normally plays 
a role in coagulation of intrauterine blood and that 
this assists in post-partum hemostasis.*»7 How- 
ever, amniotic fluid may, on occasion, gain entrance 
into the maternal circulation, producing intra- 
vascular clotting. If this should occur, fibrinogen 
would be consumed, and the local situation in the 
uterus would lead to post-partum hemorrhage be- 
cause of failure of the blood to clot normally, as the 
result of defibrination. 


‘TREATMENT 


The treatment of this disease has included sup- 
portive measures only. It is believed that no specific 
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therapy has been advocated. In view of the gravity 
of the condition any therapy with a modicum ot 
rationale should be considered. Hence, the occur- 
rence of cyanosis with sudden profound shock dur- 
ing labor or at delivery should be viewed as pos- 
sible amniotic-fluid embolism. Large amounts of 
thromboplastin are inactivated by a relatively 
small amount of heparin in vitro. This poses the 
question whether a dosage of 50 to 75 mg. of heparin 
administered intravenously might not be effective 
in decreasing the clotting activity of the amniotic 
fluid that had escaped into the maternal vascular 
system. It is unlikely that this dosage would pro- 
duce any alteration in the thrombin component of 
the clotting mechanism. 

Should the patient rally from the initial shock, 
hemorrhagic manifestations may develop within 
minutes to one or two hours of delivery. One should 
consider that a state of afibrinogenemia exists as 
the basis of these changes. A few cubic centimeters 
of the patient’s venous blood should be drawn to 
determine the clot size and stability.§:® From ob- 
servations on other conditions in which maternal 
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afibrinogenemia has developed, the clotting mecha- 
nism should be restored by the administration of 
adequate amounts of fibrinogen (4 to 6 gm.).8:9 
This therapy should be accompanied by trans- 
fusions sufficient to replace blood loss. 
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MEDICAL PROGRESS 


PORTAL HYPERTENSION* 


C. Stuart Wetcu, M.D.t 


BOSTON 


HE term “portal hypertension” has only re- 

cently come into common usage in medical 
nomenclature. It is used to signify the hemo- 
dynamic alteration and the clinical picture that 
accompany various obstructive portal venopathies. 
McMichael! * seems to have been the first to use 
the term in his description of the portal circulation 
in 1932, but it has been the work of Whipple and 
his associates at the Columbia Presbyterian Medical 
Center in New York that has given the important 
stimulation for present interest in the treatment of 
this entity. Since 1945, with Whipple’s* classic 
presentation of the problem of portal hypertension 
as it is found in patients with various hepatosple- 
nopathies and the report by Blakemore and Lord‘ 
of their method of decompressing the portal system 
by a safe technic, a general revival of interest in 
surgery for portal hypertension has resulted in the 
appearance of a number of new operative procedures 
for the alleviation of high portal venous pressure 
or its principal complication, severe gastrointestinal 
hemorrhage. Some confusion exists concerning the 
implication that a diagnosis of portal hypertension 


*From the Department of Surgery, Tufts College Medical School, the 
Joseph H. Pratt Diagnostic Clinic and the New England Center Hospital. 


tProfessor of surgery, Tufts College Medical School. 


raises, largely because the disease causing portal 
hypertension is frequently cirrhosis of the liver, 
bringing into the clinical picture in many cases the 
additional findings that hepatic cellular dysfunction 
produces. The physician being introduced to this 
concept of portal hypertension for the first time 
nay not appreciate that portal hypertension may 
exist in patients with perfectly normally function- 
ing livers and that the problems that it presents 
are not those of liver disease per se. Surgeons are not 
infrequently asked to consider for portacaval shunt 
patients whose greatest difficulty is ascites, the result 
of a diseased liver. Unfortunately, operative pro- 
cedures for the control of portal hypertension do 
not usually relieve ascites in such cases. It had best 
be stated at first, therefore, that the surgical treat- 
ment of portal hypertension is not directly con- 
cerned with the treatment of ascites, nor are the 
surgical procedures discussed below designed to 
improve liver function, It is probable that portal 
hypertension is never “essential” but is a sequela 
of lesions that, because of their anatomic site, ob- 
struct the return of blood from the abdominal 
viscera to the heart. These lesions are themselves 
usually irreversible or of such a nature that they can- 
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not be eradicated by surgery or relieved by medical 
measures. A rare cause of portal hypertension is an 
arteriovenous communication between the splenic 
artery and vein, a type that is cured by splenectomy 
alone and therefore does not present the difficul- 
ties of the obstructive venous lesions in the present 
discussion. The surgery of portal hypertension 
‘n most cases must take indirect approaches, which 
are not usually curative but offer varying degrees 
of palliation, depending upon the operations em- 
ployed. In the following paragraphs an attempt is 
made to summarize present knowledge and opinion 
about the concept of portal hypertension and to 
review surgical treatment now being applied. 


PATHOGENESIS AND PATHOLOGY 


When pressure in the portal system has been 
high for a long period it leads to a series of anatomic 
and pathologic derangements that very often 
threaten life more seriously than the etiologic lesion 
producing the venous obstruction, and it is in this 
group of patients that the most fruitful field for 
surgery lies. The course of events after obstruction 
of the portal bed is the same no matter what the 
etiology of the obstructive venopathy may be, al- 
though there is great variation in the degree of ob- 
struction produced by various lesions and in the 
effectiveness of natural collateral routes between 
the portal and systemic veins. The concept of por- 
tal hypertension as an entity that may be treated 
quite separately from the lesion that has caused it 
is a useful one provided the limitation imposed by 
severe liver disease on a patient as a surgical risk 
is taken into account in considering operation in 
cases of cirrhosis of the liver. 

The portal vein receives two main tributaries, the 
superior mesenteric and splenic veins, in addition 
to a number of small vessels that may drain di- 
rectly into it. Upon passing into the liver substance 
the portal vein breaks up into numerous small chan- 
nels, which are found between the hepatic lobules 
together with the branches of the hepatic artery and 
bile duct. The portal blood, after passing through 
the capillaries of the hepatic lobule, is collected in 
the central vein of the lobule, and hepatic blood 
reaches the vena cava via the hepatic veins that 
receive these central veins. It is important to bear 
in mind that the portal venous system is valveless 
and that back pressure does not meet the anatomic 
barriers found in peripheral veins. Normally, the 
venous pressure in the portal system ranges from 
14 to 220 mm. of saline solution, according to 
Bellis,® or from 60 to 140 mm. of water according to 
Whipple. The vis a tergo in the portal system per- 
fuses the liver substance. Drainage of the portal 
system via the hepatic veins is greatly facilitated by 
the negative pressure in the vena cava at the level 
of the entrance of the hepatic veins. There are no 
Valves ir the hepatic veins, nor, indeed, in the vena 
tava. ‘Te effect of long-standing passive conges- 
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tion of the liver associated with heart disease is 
well understood as a mechanism for the production 
of cirrhosis of the liver and some degree of portal 
hypertension. Although this mechanism of “supra- 
hepatic”? venous obstruction produces some in- 
crease in pressure in the portal system the increase 
is never so significant that it requires treatment in 
these states, since esophageal varices do not develop 
nor is massive gastrointestinal hemorrhage observed 
in patients with cardiac cirrhosis. The clinically 
significant sites of portal-bed obstruction are in the 
main two: within the liver and in the portal vein 
or its tributaries. These are referred to as intra-~ 
hepatic and extrahepatic portal block. 


Intrahepatic Portal-Bed Block 


Cirrhosis of the liver is the cause of intrahepatic 
portal-bed block and is the commonest etiologic 
lesion producing serious high pressures in the portal 
bed. Although the Laénnec type of cirrhosis is most 
often caused by alcohol it is far from true that alco- 
holic cirrhosis is the only type accompanied by 
marked portal hypertension. It is probable that in 
all affections of the liver some degree of portal 
hypertension exists, even in the acute forms of 
hepatitis. The final denominator of the degree of 
permanent portal hypertension in patients with 
cirrhosis of the liver is the amount of intrahepatic 
portal-bed obstruction that follows injury and repair 
of hepatic cells. In the past intrahepatic portal- 
bed obstruction has always been considered to be 
related to the extent of periportal fibrosis in the 
interlobular spaces. The portal vessels within the 
liver are more vulnerable to obstruction than either 
the interlobular bile channels or the branches of the 
hepatic artery, not only because of the thinness of 
their walls but also because of the lower pressure 
within their lumens. The severity and extent of 
periportal fibrosis is a very variable feature of cir- 
rhosis of the liver. Moreover, it is often quite im- 
possible to reconcile the histologic findings in the 
liver with the clinical severity of portal hyperten- 
sion. Thus, well advanced portal hypertension may 
exist with an insufficient amount of periportal liver 
fibrosis to account for it. Naturally, this state of 
affairs has led to confusion and disagreement be- 
tween the clinician and the pathologist regarding 
the etiologic relation of the liver to the clinical find- 
ings in some cases. The recent work of Kelty, 
Bagenstoss and Butt? seems to offer an explanation 
of these discrepancies. They have shown that re- 
generated hepatic nodules play a large part in the 
narrowing and obliteration of the smaller portal 
channels in cirrhosis, and if this is so, fibrosis need 
not dominate the histologic picture in portal-bed 
constriction within the liver. 

In some patients with alcoholic cirrhosis of the 
liver the progress of healing after injury may leave 
the liver with fairly adequate hepatic cellular func- 
tion but with a marked degree of portal hyperten- 
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sion, whereas in others the reverse is true and severe 
functional impairment with little evidence of por- 
tal hypertension is found. In the majority of pa- 
tients with advanced alcoholic cirrhosis there is un- 
fortunately both severe hypertension and hepatic 
dysfunction. There is also marked variation in the 
extent of intrahepatic portal obstruction among all 
etiologic types of cirrhosis of the liver although 
it is generally true that alcoholic cirrhosis is par- 
ticularly likely to result in portal hypertension be- 
cause of the regularity of periportal involvement. 
The cirrhosis that follows infectious hepatitis, how- 
ever, often exhibits an advanced state of portal-bed 
obstruction. The point to be borne in mind is that 
portal hypertension and its complications may de- 
velop in any person with chronic liver disease of 
whatever etiology. Cirrhosis of the liver is an all- 
inclusive generic term so far as it relates to a dis- 
cussion of portal hypertension. Also to be borne in 
mind is the fact that patients may show little or 
no clinical evidence of liver disease and none of its 
stigmas and yet may suddenly bleed from esophageal 
varices; these persons offer most perplexing diag- 
nostic problems among patients with sudden and 
severe gastrointestinal bleeding. In clinical practice 
fully 85 to 90 per cent of patients with portal 
hypertension will be found to have liver disease, 
and as will be brought out later, the problems are 
greater in the treatment of this large group than in 
those who have portal obstruction of the extra- 
hepatic type. 


Extrahepatic Portal-Bed Block 


Obstruction of the main portal vein or its major 
tributary, the splenic vein, produces either a total 
extrahepatic portal hypertension or a segmental 
splenic-vein hypertension. Complete obstruction of 
the superior mesenteric vein alone is never seen since 
it is incompatible with early life. The causes of extra- 
hepatic obstruction of the portal system may be con- 
genital or acquired and a classification on this basis 
has been proposed by Linton.* The congenital types 
are two: an obliteration of the portal vein, which oc- 
curs at birth resulting from extension of the normal 
process from the umbilical vein and ductus venosus 
into the left portal vein and its parent stem, and so- 
called cavernomatous transformation of the portal 
vein, a condition in which the portal vein is replaced 
by a mass of tortuous vessels. Whether the latter 
entity is a true congenital anomaly or represents an 
attempted recanalization of a thrombosed portal vein 
is open to debate, but at present this lesion is usually 
considered congenital. The acquired obstructions 
of the portal vein or its tributaries are the result 
of fibrosis and obliteration of varying segments at 
different sites in the system and are usually caused 
by the organization of a thrombus. Extraluminal 
pressure on the portal system by tumors or inflam- 
matory processes may also cause portal obstruction 
either by direct pressure or by inducing thrombosis 
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within the vein itself. It is probable that in most 
cases of extensive cancer of the head of the pancreas 
portal hypertension exists, although it is of insuff- 
cient duration and severity to result in the develop- 
ment of extensive collateral routes. Child? has 
found it possible to ligate the portal system in pa- 
tients with extensive cancer involving this region, 
an impossible feat in normal subjects who have no 
adequately developed collateral routes and who die 
immediately from pooling of blood in the viscera, 

It can be seen, therefore, that portal hypertension 
may exist from birth and may present a clinical 
problem in infancy and childhood resulting from the 
congenital obstructive portal venopathies as well as 
in advanced age among patients with cirrhosis of the 
liver and other acquired lesions. 


Anatomy of Collateral Circulation 


The anatomy of the collateral routes of circula- 
tion that are important in the relief of portal con- 
gestion is a perennial examination question in inter- 
nal medicine. Pick’s!® classification of the routes 
of collateral circulation into hepatopetale for chan- 
nels that develop in the peritoneal covering of the 
liver and the various attachments of the liver to 
viscera and the abdominal wall, and hepatofugal 
for those developing at the periphery of the portal 
tree is a useful division. The hepatopetale communi- 
cations are small and of little clinical significance 
since they do not rupture and cause hemorrhage; 
they are somewhat effective in patients who have 
extrahepatic portal obstruction and a normal liver 
substance. The hepatofugal routes are classified in 
three divisions by McIndoe!!: those located at the 
two sites of transition from glandular to squamous 
epithelium in the gastrointestinal tract — namely, 
at the cardioesophageal junction and the anus; 
veins that develop at the site of the obliterated fetal 
circulation in the round ligament of the liver; and 
the veins of Retzius or the retroperitoneal connec- 
tions of the portal system and the systemic veins 
that are present throughout the abdomen at sites 
where the viscera are adherent to the abdominal 
wall and uncovered by peritoneum. From the 
clinical standpoint the collateral routes beneath 
the mucous membrane at the cardioesophageal junc- 
tion are the most important since it is these that 
rupture, and herein lies the great problem in the 
treatment of portal hypertension. These esophageal 
communications enlarge by receiving blood from the 
splenic tributaries and the stomach via the coronary 
veins and connect with the superior vena cava by 
way of the azygos system. The hemorrhoidal varices 
represent connections between the portal system 
and the systemic vein through the middle hemor- 
rhoidal vessels, and although they may bleed, they 
seldom produce exsanguinating hemorrhage an 
in any event are easily controlled surgically. ; 

There are, then, a number of naturally occurring 
“shunts” by which blood in the portal system may 
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reach the systemic veins, and these collateral routes 
are caused to enlarge as hydrostatic pressure in- 
creases in the portal system. High portal pressures 
are transmitted to these veins, and wherever the 
latter are exposed to the exterior (mucous mem- 
brane), rupture may occur, with great loss of blood. 
The deep communications within the abdomen 
never seem to rupture and produce serious internal 
hemorrhage, a fact worthy of note in connection 
with the contention of Baronofsky and Wangen- 
steen”® that the varices in the esophagus are eroded 
by acid gastric chyme rather than caused to rup- 
ture by increased pressure alone. In addition to 
recognizable varices constant venous stasis exists 
in the alimentary tube, and bleeding may occur 
spontaneously at any point without obvious varices 


being present. 


Portal Pressure 


Actually, there are no data on the pressure values 
that exist in esophageal varices and inadequate 
data on portal pressure throughout the system. 
Davidson, Gibbons and Faloon™ have taken venous- 
pressure measurements in the collateral veins of the 
superior abdominal wall in patients with cirrhosis 
of the liver and found consistently high values in 
these vessels when the decompressing effect of the 
systemic side of the communication is removed by 
obliteration of the vein superiorly. The method 
that they have introduced may very well give true 
values of intra-abdominal portal pressure and is 
easily performed in these collaterals. Measurements 
of venous pressure in esophageal varices have not 
been attempted by endoscopists, and no studies 
have been done in the upright position in the intact 
human being. Hoffbauer, Bollman and Grindlay" 
have devised a technic for the measurement of por- 
tal pressure in dogs using an indwelling plastic 
catheter so that studies may be carried out in the 
unanesthetized and normally functioning animal, 
but the method has not yet been applied to human 
subjects. 

In patients with a marked degree of portal hyper- 
tension values from 250 to 600 mm. of water may 
be found in the portal vein and its tributaries upon 
measurement with a water manometer when the 
abdomen is opened. Moderate increases in portal 
Pressure above the normal value of 120 mm. of water 
do not usually cause gross evidence of hypertension, 
but there is no great correlation between the severity 
of the clinical manifestations of hypertension and 
the range of measured hypertension found at opera- 


tion in cases in which the pressure is significantly 
elevated, 


Congesti: e Splenomegaly 


_ The effect of portal obstruction upon the spleen 
. the second most important consideration that en- 
ters into the clinical picture of portal hypertension. 
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called congestive splenomegaly. Whipple® has re- 
cently reviewed the controversial aspects of the 
circulation of blood in the spleen. It appears that 
back pressure in the sinuses of the splenic vein, 
the result of hypertension in the splenic vein, pro- 
duces at first a passive congestion. Long-standing 
back pressure in the venous sinuses of the spleen 
ultimately results in hemorrhage in the spleen and 
the series of fibrotic and regenerative changes that 
produce the typically enlarged fibrous spleen. The 
importance of congestive splenomegaly in the pic- 
ture of portal hypertension rests in the peculiar 
phenomenon cf hypersplenism, which may develop 
in certain cases of splenomegaly and brings into 
the discussion the name of Banti. 

In 1894 Banti!® described a syndrome since come 
to be known by his name in which anemia and 
hepatosplenomegaly were the important features. 
In the course of time this type of splenic anemia 
has been found to be associated with disease of the 
liver in many patients, but in others no obvious 
liver disease has been proved. Banti speculated 
that the pathologic process was primary in the 
spleen and later followed by liver disease, and until 
recently this concept has been taught. As time goes 
on a number of extrahepatic portal obstructive 
lesions have been found producing the same type 
of splenic anemia with no evidence of liver disease. 
A great deal of confusion has arisen about the true 
definition of Banti’s disease or syndrome. Many 
clinicians prefer to think of Banti’s syndrome as 
the splenomegaly with anemia that accompanies 
primary splenic-vein thrombosis or in general re- 
serve this terminology for the group of patients 
with extrahepatic portal obstructions. It seems 
true that the confusion comes out of the fact that 
congestive splenomegaly with hypersplenism may 
be caused by a number of obstructive portal lesions, 
as Larrabee!® pointed out in 1934 in relation to 
hypersplenism associated with alcoholic cirrhosis 
of the liver. This is quite in line with the finding 
of liver disease in some cases and not in others. 
Students of this subject of Banti’s syndrome are 
in agreement that it is not a primary disease of the 
spleen followed later by cirrhosis of the liver but 
that congestive splenomegaly from a variety of causes 
may produce the picture that Banti recognized in 
his cases.!? The exact causal relation between con- 
gestive splenomegaly and the anemia and other 
cytopenias that develop and are manifestations of 
hypersplenism is an unsolved problem. The func- 
tion of the spleen in its relation to the maturation 
of blood cells and regulatory control of the quan- 
tity of circulating corpuscles is not well understood. 
The clinical pictures of splenic anemia, leukopenia 
and thrombocytopenia individually and pancyto- 
penia are often observed in certain cases of spleno- 
megaly that exhibit little or no evidence of an in- 
creased hemolytic tendency. Marked derangement 
in the quantity of the cellular elements of the blood 

























may follow the development of splenomegaly from 
almost any cause although the trigger mechanism 
that sets off this abnormality is not known. In the 
congestive splenomegaly of portal hypertension this 
phenomenon of hypersplenism is usually present. 
It must be the influence of the spleen on either the 
circulating blood or the bone marrow that produces 
these changes in the cellular elements of the blood 
since the bone marrow is found to be hyperplastic 
in most cases and splenectomy usually restores the 
blood picture to normal. The term “Banti’s syn- 
drome,” therefore, may properly be used to denote 
the hypersplenism that accompanies the congestive 
splenomegaly in portal hypertension and had better 
not be defined further. It has been said that the 
use of Banti’s name in connection with splenic anemia 
should be dropped from medical nomenclature 
since it means such a variety of things to physicians, 
but it seems that its long usage in connection with 
splenic anemia cannot be so easily erased. 

There remains a great field for the experimental 
investigation of the functions of the spleen if the 
question proposed by these splenic hematocyto- 
penias is to be answered. Doan!'® has offered the 
suggestion that hypersplenism is a manifestation 
of splenic phagocytosis, whereas Dameshek’® postu- 
lates that the spleen has some hormonal influence on 
the bone marrow that either prevents the proper 
entrance of mature cells into the blood or inhibits 
Y their maturation. In any event this phenomenon of 
hypersplenism often enters the picture of congestive 
splenomegaly and portal hypertension, and splenec- 
tomy in the treatment of this entity has an estab- 
lished value in patients with either intrahepatic 
or extrahepatic portal obstructive lesions. 









































EXPERIMENTAL Porta HyperTENSION 


Attempts to produce portal hypertension in an- 
imals, notably the dog, have not been attended with 
great success as far as producing the clinical state 
found in the human subject. There are three general 
methods of approach. The first and most prolonged 
is by producing a chronic cirrhosis of the liver. 
Rousselot’s?® method employs repeated injections 
of finely powdered silica into the portal venous sys- 
tem over long periods and is a difficult task. His 
animals develop liver cirrhosis, splenomegaly and 
evidence of venous congestion. It is probable that 
other agents known to produce a satisfactory cir- 
rhosis of the liver induce a degree of portal hyper- 
tension, but it is extremely difficult, in the dog, at 
least, to produce the typical syndrome. For the 
study of portal hypertension per se a most desirable 
experimental preparation would be one in which a 
pure extrahepatic portal-bed obstruction was made 
so that the effect of high pressures in the venous 
system might be studied without the intermedia- 
tion of the incalculable factors imposed by a diseased 
liver. Morris, Miller and Welch”! have been in- 
terested in producing extrahepatic portal-bed ob- 
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struction in dogs, using the method of other investi. 
gators, in which cicatricial constriction of the por- 
tal vein is effected by cellophane fibrosis. Whipple’ 
reports that Rousselot obtained some success by 
this method, but in a fairly large number of experi- 
ments in which the portal vein has been completely 
divided after a period of preliminary constriction 
pressures in the portal venous system have not 
risen to the levels expected and do not compare 
with those found in human subjects. Further- 
more, no permanent splenomegaly could be pro- 
duced, and in no cases have esophageal varices de- 
veloped in these animals.”! At post-mortem examina- 
tion it has been quite evident that retroperitoneal 
collateral circulation in the dog is so adequate that 
there is insufficient stimulation for the formation 
of collateral channels through the vulnerable 
esophageal veins. Volwiler, Grindlay and Bo!lman” 
have made similar observations. The production 
of portal hypertension by suprahepatic constriction 
of the vena cava has been attempted. In all the 
experimental animals, as reported by several in- 
vestigators,”~* ascites develops. This ascites how- 
ever, is undoubtedly the result of passive conges- 
tion of the liver and interference with its function, 
and the ascitic fluid is high in protein content. 
Clinical portal hypertension is not produced by this 
technic. It is unfortunate that a satisfactory ex- 
perimental preparation that might lend itself to 
the study of a number of technical problems in the 
surgery of portal hypertension cannot be made. 
The effectiveness of portacaval anastomoses in re- 
ducing portal hypertension in a permanent and sub- 
stantial manner is only one of the many problems 
that animal experimentation might solve. Monkeys 
appear to be even less suitable than dogs for the ex- 
perimental production of portal hypertension since 
they regularly survive immediate ligation of the 
portal vein.® 

In introducing the subject of ascites in relation 
to constriction of the vena cava above the liver, it 
should again be pointed out that the production of 
ascites is not a direct result of portal hypertension 
although ascites is often a partner with portal hyper- 
tension in patients with cirrhosis of the liver. It 
may be that high portal pressure can contribute 
to the severity of ascites in patients with cirrhosis 
but not sufficiently to justify the hope that decom- 
pression of the portal system by operation could be 
useful in its relief. The interesting work on ascites 
in the animal and on the clinical aspects of the treat- 
ment of ascites is not a part of this report. The more 
important factors in producing ascites are diminu- 
tion in plasma osmotic pressure, sodium and water 
retention, and perhaps altered capillary permeability. 


CLINICAL FEATURES 


It is obvious from the foregoing discussion that 
there are two important sequelae of portal hyper- 
tension: massive hemorrhage from the gastrointes- 
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inal tract and hypersplenism. Both may be found 
in a given patient, or one of them may dominate the 
dinical picture. A number of patients who have 
had splenectomy performed in the past but who 
continue to bleed constitute a group in whom hyper- 
splenism is no longer a factor; these persons are 
commonly called postsplenectomy bleeders. 


Massive Hemorrhage from the Gastrointestinal Tract 


The mortality rate among patients with massive 
gastrointestinal hemorrhage from portal hyper- 
tension has been shown to be very high. In his 
study of patients bleeding from esophageal varices 
at the Massachusetts General Hospital Shull?é 
found that there was a general mortality rate of 
36 per cent; the rate in patients with cirrhosis of 
the liver was 38 per cent, as compared with 25 per 
cent for patients who had their varices secondary 
to extrahepatic portal-bed obstruction. Blakemore?? 
states that the patient with cirrhosis of the liver 
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who has had an episode of hemorrhage from esoph- 
ageal varices has but a 50 per cent chance of being 
alive a year later. Others have found equally high 
mortality rates in hemorrhage from _varices.?8: 29 
In general, the situation is more grave for the pa- 
tient with cirrhosis of the liver during acute hemor- 
thage. The problem is therefore a serious one not 
only from the standpoint of preventing hemorrhages 
but also from that of management, which, at the 
time of the bleeding, is exceedingly difficult because 
of the magnitude of blood loss and the tendency 
for bleeding to continue once it has begun. Since 
there is no established surgical procedure that may 
be undertaken as an emergency and has a good 
chance of stopping hemorrhage from esophageal 
varices, efforts must be directed toward making 
certain that these patients are not operated upon 
with the mistaken diagnosis of bleeding from peptic 
ulcer. 

The diagnosis of portal hypertension, therefore, 
must always be seriously considered and made as 
early as possible in the patient who presents him- 
self as a problem for the immediate treatment of 
hemorrhage from the upper gastrointestinal tract. 
It may be suspected at once if an enlarged spleen 
is found on examination or if there are clinical evi- 
dences of cirrhosis of the liver. In patients who 
have extrahepatic portal-bed obstruction or who 
have cirrhosis of the liver but are in good general 
condition because their hepatic function is not 
greatly disturbed, the diagnosis may not be so 
obviol! . A careful search for spider angiomas may 
reveal one of these sentinels and lead to the cor- 
rect dixgnosis. In any case, however, in which im- 
mediate surgery for the control of hemorrhage from 
4 gastric or duodenal ulcer is being seriously con- 


sidered an examination of the upper gastrointestinal 
tract with barium is indicated. Esophageal varices 
should be searched for at this time, as well as an 
ulcer crater in the stomach or duodenum. Carter 
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and Zamcheck*®® have used esophagoscopy per- 
formed on the operating table before surgery as 
an additional diagnostic method in order to rule 
out the presence of varices. They found that this 
procedure can be done without harm, but it is not 
to be recommended as a substitute for examina- 
tion by barium and only the expert endoscopist 
should perform it in bleeding patients. A group at 
the Boston City Hospital*!: ® have been using the 
bromsulfalein test in patients actively bleeding, 
and their experience with it suggests that a large 
retention of dye points to disease of the liver, al- 
though in patients in shock whose physiologic 
processes are disturbed, retention of dye above 
normal may be found. They believe, however, that 
whenever a normal bromsulfalein test is obtained 
after acute bleeding cirrhosis of the liver may be 
ruled out. The test is easily done, and the results 
are available within an hour. The diagnosis of the 
cause of hemorrhage in the acutely bleeding patient 
may be difficult, but since it is especially important 
not to perform laparotomy in most patients with 
portal hypertension, further exploration of liver- 
function tests in diagnosis during hemorrhage should 
be carried out so that more experience will allow of 
their evaluation under such conditions. 


Hypersplenism 


The finding of an abnormally large spleen in any 
patient always requires accurate studies of the 
peripheral blood and bone marrow and sometimes 
histologic examination of the liver and spleen after 
biopsy. In the patient who presents the clinical 
picture of Banti’s syndrome — that is, splenomegaly 
with anemia and associated cytopenias,— it is 
important to determine first that the hematologic 
picture is fairly typical for hypersplenism and not 
one of the leukemias since several diseases of the 
blood and blood-forming organs may produce a 
picture that on preliminary study appears not un- 
like that caused by hypersplenism. The bone mar- 
row must be normocellular, or an exaggerated pic- 
ture of normality must be found for the diagnosis 
of hypersplenism. In addition, abnormal cells must 
not be found. Very good clinical evidence that the 
spleen has caused the cytopenias that exist and 
that splenectomy will favorably influence this as- 
pect of the patient’s disease can be postulated in 
most cases if the bone marrow is hyperplastic. 


Site of Portal Block 


Another consideration of importance in the diag- 
nosis of congestive splenomegaly is the site of block, 
and an evaluation of the function of the patient’s 
liver using the whole battery of liver-function tests 
will usually determine whether or not one is deal- 
ing with an intrahepatic or extrahepatic obstructive 
lesion. Of particular value in the diagnosis of cir- 
rhosis of the liver in patients with minimal evidence 
of liver disease is the bromsulfalein test, which 
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usually implicates the liver when that organ is the 
seat of the block. The vaiue for serum albumin is 
generally somewhat reduced, or the albumin-globulin 
ratio disturbed. In hypersplenism with extrahepatic 
portal obstruction liver-function tests give normal 
results in most cases. 

The anatomic site of obstruction of the portal 
vein and its tributaries in extrahepatic blocks can- 
not be determined by clinical examination, and, in- 
deed, it is not possible even at operation to deter- 
mine the site in most cases. Knowledge of the exact 
location of the obstruction is not necessary for sur- 
gical treatment by shunting procedures so long as 
one of the major portal vessels carrying high pres- 
sure is used for shunting portal blood. 


TREATMENT 


The Bleeding Episode 


The management of patients with massive hemor- 
rhage from esophageal varices is principally con- 
cerned with the replacement of blood and other 
supportive measures common to the treatment of 
massive hemorrhage from the gastrointestinal tract. 
A direct approach to the esophagus for control of 
hemorrhage is hazardous, and the chance of stop- 
ping bleeding by esophagectomy should not be con- 
sidered. Portacaval and splenorenal shunts like- 
wise cannot be done during a bleeding episode. 
Tamponade of the esophagus and cardiac end of the 
stomach has been reported upon favorably by a 
number of authors.%*5 The number of patients 
treated has been small, but the results have been 
encouraging. Tamponade is accomplished by the 
use of a good-sized gastric tube about which have 
been fixed two separate distensible balloons for the 
compression of the esophagus and cardiac end of the 
stomach. By direct pressure against the varices 
clotting is promoted if the bleeding area is reached. 
A tube of large size should be used so that clots 
may be evacuated from the stomach. There are 
several models available on the market. The pa- 
tient must be conscious and co-operative in swallow- 
ing the tube. Since this procedure may be life sav- 
ing and does not require a major intervention it 
should be carried out in all cases of known variceal 
bleeding. 

Ligation of the splenic artery during the bleed- 
ing episode has been recommended in selected cases 
of patients with portal hypertension by Linton and 
Hardy.** It is a procedure that has been called a 
partial splenectomy and is expected to reduce portal 
venous pressure. Its value in the treatment of 


portal hypertension by election is more fully dis- 
cussed below. It is an operative procedure, how- 
ever, that some of these patients can tolerate dur- 
ing the period of bleeding and should be particularly 
valuable in the group of patients who have more or 
less constant bleeding or very frequent episodes of 
bleeding. It is postulated that ligation of the 
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splenic artery may not interfere with the carrying 
out of splenorenal anastomosis at a later date and 
as a first step in the chronically bleeding patient 
may be the procedure of choice in a few cases. [t 
does not result in necrosis of the spleen if the gas- 
tric vascular connections with the spleen are un- 
disturbed. This operation should not be performed 
often since it results in thrombosis of the splenic 
vein and the loss of this vessel for later use in 
splenorenal anastomosis. 


Prevention of Hemorrhage 


Surgical treatment by election for patients with 
portal hypertension has taken a number of direc- 
tions (Table 1). Many of the procedures can be 
called experimental at the present time; some of 
them seem to have a better rationale than others, 
It seems that the most hopeful approach has been 
found in the operations for decompression of the 


TaBLe 1. Operative Procedures for the Control of Bleeding in 
Portal Hypertension. 








RATIONALE 
Establishment of new collateral routes 
Establishment of new collateral routes 
Reduction of portal-bed circulating 
blood volume, relief of hypersplenism 
and reduction of communications 
with esophageal varices 

Reduction of portal-bed circulating 
blood volume 

Injections of esophageal varices Obliteration of varices by sclerosis 

Tamponade of esophageal varices Obliteration of varices by pressure 
(temporary) 

Excision of varices 

Elimination of gastric acid erosion of 
esophagus, reduction in portal-bed 
circulating blood volume and reduc- 
tion in communications with esophag- 
eal varices 


PRocEDURE 
Omentopexy 
Mediastinotomy with packing 
Splenectomy 


Ligation of splenic artery 


Esophagogastrectomy 
High gastric resection 


Venous shunts: 
Splenectomy with splenorenal Reduction of portal-bed circulating 
anastomosis blood volume, relief of hypersplen- 
ism, reduction in portal venous pres 
sure and reduction in communica- 


tions with esophageal varices 
Portacaval and other venous Reduction of portal venous pressure 


shunts 





portal system by anastomosis to the systemic veins 
using the splenorenal vein anastomosis or anasto- 
mosis of the portal vein to the inferior vena cava. 
When this operation can be combined with splenec- 
tomy in the patient whose spleen has not been 
previously removed there exists perhaps the very 
best opportunity to improve the patient’s state im- 
mediately. Before the present accumulated ¢x- 
perience with these venous-shunt operations is dis- 
cussed a brief consideration must be given to other 
technics, of which some have been employed in the 
past and others are being explored at present. 


OPERATIVE PRocEDURES FOR THE CONTROL OF 
BLEEDING IN PortaL HyperTENSION 


The Establishment of New Collateral Routes 


The establishment of new collateral routes by the 
Talma-Morrison omentopexy in which an attempt 
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'; made to fix the omentum to the abdominal wall 
for the establishment of collateral routes from the 
portal system to the systemic veins has been used 
for years but largely abandoned at present.5’ 3 
Communications that are formed are extremely 
feeble and, indeed, no better than those already 
existing in most cases of cirrhosis of the liver. Som 
and Garlock®® have more recently proposed pack- 
ing of the periesophageal area with gauze for a 
period, believing that this procedure will stimulate 
the formation of granulation tissue and by establish- 
ing these new communications relieve tension in 
the more vulnerable esophageal veins. The ra- 
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tionale of this procedure seems questionable al- 
though the results reported seem to be good in a 
few cases. In the past surgeons have thought that 
periesophageal veins should be ligated in order to 
reduce the chance of bleeding by reducing the com- 
munications from the gastric veins. The results 
were temporary, and the method was abandoned.*® 


Splenectomy and Ligation of the Splenic Artery 


The operation of splenectomy alone in the treat- 
ment of portal hypertension is not justified at the 
present time in view of the fact that an anastomosis 
of the splenic vein to the renal vein performed 
simultaneously effects much greater reduction in 
portal venous pressure than splenectomy alone. 
Before portal systemic venous shunts were added to 
the armamentarium the results of splenectomy had 
established the value of this procedure in controlling 
the incidence and severity of hemorrhage to some 
degree in certain cases of congestive splenomegaly. 
Rousselot’s*® experience with splenectomy for con- 
gestive splenomegaly and hematemesis was less 
encouraging, particularly in patients with cirrhosis 
of the liver. The effectiveness of splenectomy in re- 
ducing portal hypertension has its basis in the fact 
that 20 to 40 per cent of the total circulating portal 
blood is assumed to be reduced by extirpation of this 
organ.“’.” Jn addition, it completely relieves the 
anemia and other cytopenic manifestations of 
hypersplenism that are usually present in patients 
with congestive splenomegaly. The early report in 
1919 of W. J. Mayo* on the results of splenectomy 
in patients with splenic anemia and the later report 
of Pemberton and Kiernan® from the Mayo Clinic 
seem to have established in a large series of cases 
that splenectomy as a single measure was the most 
effective surgical approach to treatment until re- 
cently. The latter authors reported a follow-up 
study of 208 patients with splenic anemia, most 
of whom must be assumed to have had congestive 
splenomegaly with either intrahepatic or extra- 
hepatic portal-bed block. The survival rate in their 
series was 54.8 per cent five years after splenectomy, 
and 42 per cent of these patients lived ten years 
after removal of the spleen. As stated above, 
splenorenal anastomosis should be done at the same 
time as splenectomy in patients with congestive 
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splenomegaly whether portal hypertension is of 
intrahepatic or extrahepatic origin. One must take 
into consideration, however, that many patients 
who need splenectomy and splenorenal anastomosis 
may not be suitable candidates for the operation at 
a given time in their disease. Cole, Walter and 
Limarzi“ have pointed out that the mortality for 
splenectomy alone in patients with severe liver 
disease and congestive splenomegaly has been almost 
40 per cent. It is in this group of patients that some 
degree of reduction in portal pressure and temporary 
betterment of their state may be obtained by liga- 
tion of the splenic artery first suggested by Blain‘ 
and used by several other surgeons.‘® 47 There has 
been a renewed interest in ligation of the splenic 
artery as a substitute for splenectomy in poor-risk 
cases since it is an operation that almost all patients 
can tolerate. Everson and Cole“! have recently 
called attention to this operation, and Blain and 
Blain** report further experience in a number of 
cases in which they obtained good results. My ex- 
perience indicates that splenic-artery ligation is an 
effective temporary expedient for the reduction of 
portal pressure, but it should be restricted to a 
very few cases, for splenic-vein thrombosis is in- 
evitable in a small group of cases. This loses a 
valuable vein for the shunt procedure on the left 
side. Certainly, it should not be used as a definite 
operation as suggested in recent literature. 


The Treaiment of Varices 


Tamponade of the esophagus and cardiac end of 
the stomach by distensible balloons has been dis- 
cussed in relation to the immediate treatment of 
hemorrhage from esophageal varices. Also, elective 
surgical procedures that have been advocated and 
carried out are designed to decrease the incidence 
and severity of hemorrhage by a direct attack upon 
varices. Crafoord and Frenckner*® were apparently 
the first to apply the injection treatment of varicose 
veins to esophageal varices, employing a needle for 
use with the esophagoscope. One patient treated by 
them had been followed four years after injection 
of the varices, with no recurrence of hemorrhage. 
Moersch®®: 5! has reported his results in 22 patients 
treated by endoscopic injection of esophageal 
varices. Over half his patients have had no bleeding 
from three to seven years since the completion of 
their course of injections. This technic seems to 
have considerable merit from the reported results 
and has the advantage of carrying a low risk to life 
in the hands of experienced endoscopists. Its dis- 
advantage is evident in the fact that almost weekly 
injections must be carried out and patients must 
co-operate to the extent of being willing to have 
repeated esophagoscopic operations performed upon 
them. Since varices in the stomach frequently 
accompany esophageal varices and since it is im- 
possible to inject varices in this region a great 
limitation in this approach exists. However, the 
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greatest shortcoming of this form of therapy and 
of all measures that treat varices alone is the fact 
that portal hypertension is not at all reduced by the 
treatment directed at the varices alone. There can 
be no assurance that new vulnerable veins will not 
arise in other portions of the upper gastrointestinal 
tract. In patients who have had successful portal 
systemic venous shunts but in whom varices per- 
sist it may be that subsequent injections of these 
varices should be considered as an additional pro- 
cedure. 
Phemister and Humphreys” have advocated 
total gastrectomy and resection of the esophagus 
and cardiac end of the stomach in the hope that ex- 
cision of the varices might prevent further bleed- 
ing. They have carried out both these procedures 
on 2 patients, both of whom survived the opera- 
tion. The follow-up period included in their report 
has been insufficient to establish the value of these 
resections in the prevention of hemorrhage. Again, 
portal hypertension is not reduced by these opera- 
tions, and there is a good chance that new collateral 
routes in the remaining stomach and esophagus 
may later appear. Moreover, the risk of these ex- 
tensive resections is often prohibitive, particularly 
in patients with advanced liver disease and portal 
hypertens:on. Both patients operated on by 
Phemister are reported to have had recurrent bleed- 
ing within a year.*® Baronofsky,® of Wangensteen’s 
Clinic, has reported the use of extensive gastric re- 
section by the abdominal route as a prophylactic 
measure against hemorrhage from the esophageal 
varices in patients with portal hypertension. The 
rationale for this procedure is interesting. It is 
assumed that peptic ulceration of the esophagus 
commonly occurs and that bleeding from varices 
may be precipitated by peptic erosion of the esoph- 
ageal mucosa. In the past it has always been thought 
that rupture of the varices was caused purely by in- 
creased venous pressure. Baronofsky’s reasoning 
leads to the belief that gastric anacidity is a good 
means of protection against hemorrhage from esoph- 
ageal varices. Gastrectomy also has an additional 
theoretical benefit of temporarily isolating the esoph- 
agus from the portal circulation, and, in addition, re- 
moval of this organ should reduce the total amount 
of circulating portal blood, which, as in splenectomy, 
has an expected effect of reducing portal venous 
pressure. Which of these factors in the operation of 
gastrectomy is the more effective is difficult to assess, 
Baronofsky has performed extensive gastric resec- 
tions upon 8 patients with esophageal varices and 
portal hypertension with cirrhosis of the liver. 
The mortality was 50 per cent in this group, and the 
follow-up period reported has been too short in the 
survivors to estimate the value of this approach to 
the problem. 
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Venous Shunts between the Portal and S\ 


Systems 


temic 


Technic. The name of the Russian physiologist 
Nikolai von Eck is forever associated with anasto- 
mosis between the portal and systemic venous sys- 
tems. He performed portacaval anastomosis jn 
dogs in 1877 for experimental studies on the liver, 
The use of venous shunts between these two sys- 
tems for the relief of portal hypertension has but a 
short history, for only as recently as 1945 did 
Whipple? and Blakemore and Lord‘ report their 
work in which the rationale for these shunts was 
clearly outlined and a technic for both portacaval 
and splenorenal anastomoses described. It is true 
that a few anastomoses between the portal vein and 
vena cava were performed by French and German 
surgeons™: 5 at the beginning of the century. These 
surgeons deserve much credit for their enterprise, 
but it appears that they were attempting to treat 
ascites in their patients and did not have a clear 
idea of portal hypertension. The operative mor- 
tality was soon found to be prohibitive, and further 
exploration of the field was abandoned until re- 
cently. The rationale for anastomosis of the portal 
venous system into the large systemic veins is 
based on the great pressure differential between these 
two systems, which in cases of severe portal hyper- 
tension may be as great as 500 mm. of water. Shunt- 
ing the high portal-pressure blood into the vena cava 
or the renal vein, where pressure is low (30 mm. of 
water or less),” effects a decompression of the entire 
portal bed, which in turn is presumed to lessen pres- 
sure in the collateral routes and, of greatest impor- 
tance, in the esophageal veins. The tendency to 
bleed is thereby reduced, and if hemorrhage occurs 
it should be less severe than if the portal system 
were not decompressed. Shunt operations are there- 
fore in the class of prophylactic procedures having 
a physiologic basis in their conception and in this 
regard might be compared with operations for essen- 
tial hypertension although a different physiologic 
mechanism is involved. The evidence supporting 
the value of portal systemic venous shunts must 
remain for careful evaluation of the clinical course 
as far as the incidence and severity of hemorrhage 
is concerned in patients who have been operated 
upon. Substantial reductions in portal pressure in 
the range of 200 to 300 mm. of water are often ob- 
tained immediately after the completion of the 
anastomosis at the time of operation, and if the 
shunt remains open it is not unreasonable to €x- 
pect decompression to be permanent. The notorious 
tendency for venous anastomoses to close is less 
likely to follow portal systemic venous shunts be- 
cause of the pressure differential, which tends to 
keep open the anastomosis in a manner of arterio- 
venous communications although the head of pres- 
sure is of much lesser magnitude. Post-mortem ¢x- 
aminations on patients upon whom shunts have been 
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erformed have revealed open anastomoses in some 
cases although insufficient data on this subject are 
available for significant figures on the incidence of 
thrombosis in human beings. Johns®® found that 
10 per cent of anastomoses performed by end-to- 
side suture of the splenic and renal veins became 
thrombosed in dogs. These animals, however, did 
not have portal hypertension and therefore might 
be expected to show a higher incidence of anasto- 
motic closure than human patients. 

The technics for anastomosis of the portal and 
systemic veins are numerous. A review of the 
literature on this subject from the time of the pub- 
lication by von Eck of his portacaval fistula has 
shown that in the field of experimental animal sur- 
gery almost every conceivable vein in the portal 
tree has been joined to the vena cava or one of its 
tributaries. Also, all types of anastomosis technics 
have been employed, and a variety of special clamps 
devised for partial occlusion of the portal vein and 
vena cava during anastomosis.*’ In human subjects 
small veins have been used, but the larger anasto- 
moses of the splenic vein to the renal vein and of the 
portal vein to the inferior vena cava are conceded 
to be superior both from the standpoint of the 
larger volume of blood diverted with greater reduc- 
tion in portal pressure and by virtue of the fact 
that larger anastomoses have a better chance of re- 
maining patent. Blakemore and Lord‘ performed 
their first anastomoses by the nonsuture method 
using vitallium cuffs after their technic devised for 
arterial anastomosis. In their first report in 1945 
they described 5 portacaval anastomoses and 5 
splenorena] anastomoses on patients with portal 
hypertension. Anastomosis of the splenic vein to 
the renal vein performed simultaneously with 
splenectomy was introduced to surgery for the first 
time by them and has since come to be the opera- 
tion most frequently performed for portal hyper- 
tension. 

At the present time suture technics for either 
portacaval or splenorenal anastomoses are preferred 
to the vitallium-tube method by Blakemore as 
well as other surgeons. Splenorenal anastomosis 
is now done by suturing the end of the splenic vein 
to the side of the renal vein, with preservation of 
the kidney, an operation introduced by Linton.® 
The arterial blood supply of the kidney may be in- 
terrupted for an unknown length of time during 
the venous anastomosis, but periods up to sixty 
minutes have been found safe. Usually, however, 
less than thirty minutes is required for this part of 
the procedures. Preservation of the kidney has 
been a real advance in the technic of splenorenal 
shunts. The first operations described by Blakemore 
were done by end-to-end anastomosis of the splenic 
and renal veins after nephrectomy as well as splenec- 


tomy. ‘lhe operation of anastomosis of the portal 
por to the vena cava may be done in the end-to- 
Side or s de-to-side fashion. In most cases a side- 
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to-side anastomosis is impractical because the dis- 
tance between these two structures makes approxi- 
mation difficult. If the portal vein is severed close 
to the liver the lower segment may be made to 
reach the vena cava after it is adequately dissected 
from the hepatic pedicle for the end-to-side anasto- 
mosis. The anastomosis of the portal vein to the 
vena cava, which is made above the renal veins, 
presents a technical problem in that a complete oc- 
clusion of the vena cava at this point for any length 
of time is more than likely to result in irreversible 
damage to the kidneys from venous engorgement. 
Blakemore, in his original operations, completely 
occluded the vena cava during the time of his vital- 
lium-tube anastomosis, which required less than 
ten minutes.‘ Since suture anastomosis cannot be 
done in ten minutes and yet the technic is preferable, 
surgeons soon turned to the use of specially devised 
clamps for portacaval anastomosis that occlude a 
part of the vena cava only, allowing an adequate 
passage for return of blood to the heart and thus 
avoiding renal venous stasis.5% 59 Whether side-to- 
side anastomosis of the portal vein to the vena cava 
is superior to end-to-side anastomosis is hard to say. 
It may effect a larger stoma, which has some theo- 
retical advantage, and if the portal vein is not 
ligated cephalad to the anastomosis, and if obstruc- 
tion in the liver should relent the normal route of 
flow may be resumed.® ® 

Another technical advance in portal systemic 
venous shunts has been the universal adoption of 
combined abdominothoracic incisions in order to 
obtain adequate exposure at operation.® © 6 At 
the present time the technics for portacaval and 
splenorenal anastomosis are so well worked out 
that the mortality of these operations in the hands 
of surgeons interested in this field is greatly re- 
duced over the original figures. The extension of 
the abdominal incision into the chest has played a 
substantial part in the improvement in mortality 
by shortening operating time and making for ac- 
curacy in the dissection. These operations have not 
been sufficiently standardized, however, nor do a 
sufficient number of these patients come into the 
hands of surgeons for operative experience to be- 
come general. Some special training in the technic 
of blood-vessel anastomosis and an assurance of 
sufficient material for adequate continuous ex- 
perience are essential for the surgeon about to do 
this work. By the same token operations on pa- 
tients with splenic anemia of the Banti-syndrome 
type with congestive splenomegaly, who a few years 
ago were subjected to splenectomy alone, should 
probably not now be undertaken by surgeons who 
are not confident that they are prepared to perform 
splenorenal anastomoses. It would not be reason- 
able to forego the opportunity of reducing portal 
hypertension in these patients at the time of splenec- 
tomy. As time goes on a change in preference for 
one type of shunt over another may be found in 
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the experience of surgeons doing these operations. 
At present a few generalizations can be made on 
the selection of anatomic sites for anastomosis. 
In the first place, patients with large spleens, 
esophageal varices, portal hypertension and hyper- 
splenism should probably have splenectomy and 
splenorenal anastomosis performed rather than por- 
tacaval shunt. This is true for all patients with 
extrahepatic obstruction and for most patients 
with hepatic cirrhosis; this is the present opinion, 
although it is true that portacaval anastomosis 
probably reduces portal pressure more effectively. 
This anastomosis also relieves splenic congestion and 
hypersplenism. A combination of portacaval anas- 
tomosis and splenic-artery ligation is another al- 
ternative to splenectomy and splenorenal shunt. 
Actual removal of the spleen, however, has an im- 
mediate advantage of reducing the total circulating 
portal blood volume by an estimated 20 to 40 per 
cent. Splenorenal anastomosis with splenectomy, 
furthermore, can be applied in all cases, whether 
of intrahepatic or extrahepatic obstructive origin, 
since it is an operation performed at the periphery 
of the portal tree. Obviously, portacaval anasto- 
mosis cannot be used in cases of extrahepatic block 
but has its largest field in the treatment of portal 
hypertension with cirrhosis of the liver. 

Anastomosis of the portal vein to the vena cava 
is the operation of choice in patients with cirrhosis 
of the liver who have had previous splenectomy 
with continued or recurrent bleeding from esophageal 
varices. The splenic vein cannot be counted upon 
after splenectomy, and portacaval anastomosis is 
a surer possibility. 

Anticoagulant therapy is not used during the 
postoperative period by most surgeons. The dan- 
ger of bleeding after such extensive dissections is 
real and is considered to be greater than the chance 
of thrombosis at the anastomosis if a good opening 
has been made. Cases must be individualized, how- 
ever, and in some heparin may be used, particularly 
if for some reason a small or obstructed anastomosis 
has been made. 

The theoretical objection to diverting the portal 
blood from the liver has been raised on the basis of 
long-term studies on Eck-fistula dogs in which some 
reduction in the liver function is found. These 
animals, however, showed no evidence of fibrosis 
in the liver. It does not seem probable that in pa- 
tients with cirrhosis of the liver with a high degree 
of portal obstruction diversion of the system greatly 
reduces the amount of blood reaching the liver by 
the portal vein. Further evidence that almost com- 
plete diversion of the portal system from the liver 
1s not injurious to that organ is found in patients 
who have had long-standing extrahepatic portal- 
bed block and who have a normally functioning 
liver with no demonstrable histologic changes. ® 
In the course of cirrhosis of the liver the hepatic 
artery gradually assumes a larger role in delivering 
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blood to that organ as compared with its function 
in the normal state. The route of delivery of blood 
to the liver is not of great significance as far as func. 
tion is concerned in the diseased liver. Immediately 
after portal systemic venous shunt operations there 
is usually some reduction in the value for serum 
albumin that is probably the result of the surgical 
interference. In long-range studies, however, liver 
function has been shown to improve in many cases, 
Without doubt the improvement is the result of 
better medical therapy in the postoperative patient, 
but it indicates that these portal systemic shunts 
have not adversely affected liver function. 

Selection of patients for operation. In almost all 
patients with extrahepatic obstructive lesions it is 
possible to perform portal systemic venous shunts 
without great risk since these persons are fortunate 
in having normal livers. As a rule these patients 
do not have ascites; they are younger and usually 
have hypersplenism that requires splenectomy. 
Splenectomy and splenorenal anastomosis is the 
operation of choice in all patients with extrahepatic 
portal obstruction since a shunt in the periphery 
of the portal system is necessary in order to be cer- 
tain that it has been made beyond the usual sites 
of venous obstruction. This operation may be per- 
formed in children and has been performed in pa- 
tients over the age of sixty. 

The problem in selecting patients with cirrhosis 
of the liver for shunt operations is more difficult, 
but at present there is sufficient experience so that 
indications and contraindications may be made in 
a general manner. In most patients with cirrhosis 
of the liver and without ascites in whom the values 
for serum albumin are adequate (3 per cent or 
better) shunt operations can usually be considered. 
As stated above, a high degree of intrahepatic portal- 
bed obstruction may exist in patients with fairly 
well compensated livers as far as cellular function 
goes. Patients with icterus are not as good candi- 
dates as those who have good excretory function, 
and a high degree of retention of dye by means of 
the bromsulfalein test (above 35 per cent in half an 
hour) is undesirable for surgical candidates.®° When 
ascites exists and is persistent or progressive, shunt 
operations should not be undertaken even though 
the patient has bled from his esophageal varices 
since poor liver function, with low albumin, is usually 
found. Every attempt should be made to raise the 
serum albumin and to control the ascites by medical 
measures, including prolonged bed rest, as well as 
by dietary and other supportive therapy. A num- 
ber of patients treated medically may be salvaged 
and shunt operations performed at a later date when 
liver function has improved. In the selection 0 
patients with cirrhosis of the liver for operation 
greatest emphasis must be placed on the value for 
serum albumin although all liver-function tests 
that are done contribute to the final decision te 
garding the adequacy of liver function. There are 
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two reasons for excluding patients with uncom- 
pensated liver disease from candidacy for shunt 
operations even though they have varices and 
have had massive hemorrhage. In the first place, 
the risk of surgery is greatly increased in the presence 
of diminished liver function, and in the second they 
have as good a chance of dying from hepatic in- 
sufficiency as from hemorrhage if no improvement 
can be obtained by medical measures. 

Portacaval anastomosis is indicated in the post- 
splenectomy bleeders with cirrhosis of the liver, 
provided the liver disease has not progressed beyond 
the point at which it can be improved sufficiently 
to make operation reasonably safe. 

The post-splenectomy bleeders who have extra- 
hepatic obstruction of the portal vein are difficult 
problems for the surgeon from the standpoint of 
finding an adequate vein for the shunt procedure. 
The portal vein cannot be used; the splenic vein 
is usually closed. Sometimes a lesser vein such as 
one of the mesenteric vessels must be used. A 
smaller shunt results, making operation in this 
group less satisfactory. Nevertheless, the fact 
that repeated hemorrhages from varices threaten 
the patient’s life makes it important that explora- 
tion be carried out. 

The operative mortality, whether splenorenal or 
portacaval anastomosis is done, is considerably 
higher in the group of patients with cirrhosis of the 
liver than in those with extrahepatic portal-bed 
block. The obvious reasons for this situation have 
been discussed above. 


Results of Portal Systemic Venous Shunts 


Blakemore? has now performed shunt opera- 
tions on 105 patients. In a recent report on 83 
shunt procedures the over-all mortality for por- 
tal systemic venous shunts was 18 per cent.® There 
were only 2 deaths among 22 patients with the 
extrahepatic type of portal-bed block, indicating 
again that these patients are favorable candidates 
for surgery. Blakemore has not found that the 
mortality for portacaval shunt is greater than that 
for splenorenal anastomosis. Linton,®® of the 
Massachusetts General Hospital, has performed 
portal systemic venous shunts of various types on 
34 patients. In 20 of his patients intrahepatic ob- 
struction from cirrhosis of the liver existed, and in 
l4 there was an extrahepatic block. The mortality 
from shunt operations among patients with cirrhosis 
of the liver has been 35 per cent in his group, and 
there were no deaths immediately after operation 
among his 14 patients with extrahepatic lesions. 

ls experience has been similar to that of other 
Surgeons in respect to the fact that the operative 
Mortality has decreased as more experience is gained 
in the selection of patients and their management 
during surgery. Splenorenal anastomosis was done 
in 74 per cent of Linton’s patients, and in only 3 
was portacaval anastomosis performed. In my ex- 
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perience the mortality of patients with cirrhosis 
of the liver having shunt operations has been 31 
per cent; portacaval anastomosis has carried a 50 
per cent, and splenorenal anastomosis a 20 per cent 
mortality. Experience in performing shunt opera- 
tions in patients with cirrhosis of the liver leads to 
a better evaluation of the risk involved and a num- 
ber of patients upon whom the operation was done 
three years ago would not be operated on today. 
This is particularly true of patients with ascites. 

The evaluation of portal systemic venous shunts 
from the standpoint of controlling the frequency 
and number of hemorrhages cannot be adequately 
made because a large number of operated patients 
have not been followed for sufficiently long periods. 
Blakemore’s series of patients gives the best data 
at present and will be highly significant for study 
in the next few years. He reports the recurrence 
of bleeding in 6 patients out of 22 who have had 
shunt operations for extrahepatic lesions. Five of 
these 6 patients were post-splenectomy bleeders, 
and only a small shunt was done on them, partly 
accounting for an expected poor result in this group. 
In 61 patients operated upon for portal hyperten- 
sion and cirrhosis of the liver by Blakemore recur- 
rence of bleeding has followed in only 5 cases. In 
none of these 5 was portacaval anastomosis per- 
formed. It is his opinion that the larger shunt of 
portacaval anastomosis offers the greatest reduc- 
tion in portal pressure and the best chance of re- 
ducing the incidence and severity of hemorrhage. 
At present he prefers portacaval shunts to spleno- 
renal anastomosis whenever possible — that is, 
in the patients with cirrhosis. Linton® states that 
the incidence of bleeding after satisfactory shunt 
has been 4 per cent in patients operated on since 
1945, but many of his patients have been only 
recently operated upon. Blalock,®® Pattison,® Lear- 
month?7® and Welch and Callow” have presented 
additional reports on the treatment of patients 
with portal hypertension and the technic of portal 
systemic venous shunts. 

Some observers have found that varices disappear 
after a successful portal systemic venous shunt. It 
is quite possible that they become less prominent 
when pressure is reduced and that they are difficult 
to detect. One would not expect them to disappear 
in all cases, nor should the persistence of varices in 
the postoperative esophagram be considered a poor 
result. : 

In summary it is fair to say that the rationale of 
the procedure is sound. It must be recognized, how- 
ever, that in most cases these operations are pallia- 
tive, and although hypertension is reduced the 
dynamics seldom are restored to normal. The re- 
sults of these operations seem to be encouraging 
at the present writing, particularly in patients in 
whom it has been possible to make shunts of the 
portacaval or splenorenal type. The fundamental 
disease is not corrected by these operations, and 
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the patient with cirrhosis of the liver faces the prob- 
lem of hepatic dysfunction even though the risk 
from death by hemorrhage has been lessened. The 
fact that great progress has been made in the treat- 
ment of liver disease by medical measures should 
offer more hope for these patients and should, with 
the portal decompression operations, increase their 
life span. In the next ten years a better evaluation 
of these operations should be possible. Great credit 
must be given to Blakemore and to Whipple for 
their pioneer work in portal hypertension and the 
reintroduction of portal systemic venous shunts in 
surgery. 
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CASE 36421 
PRESENTATION OF CASE 


First admission. A sixty-two-year-old man was 
admitted to the hospital for study. 

Except for known asymptomatic hypertension 
(systolic pressure of about 175) of about ten years’ 
duration the patient was well until two months 
before entry. At that time he was awakened at 2:00 
am. by “‘acute indigestion.”” This was characterized 
by a diffuse, sharp pain in the lower abdomen that 
later spread to the upper abdomen and anterior 
chest, accompanied by pallor, sweating and grad- 
ually increasing dyspnea. The pain did not radiate 
down the arms. The discomfort continued despite 
the taking of an enema and a dose of Sal Hepatica. 
Later the same day he was taken to a hospital, 
where he was given injections for three days, with 
loss of pain. The dyspnea persisted, however, and 
he was given digitalis and Mercuhydrin and placed 
on a low-salt diet. Serial electrocardiograms failed 
to show definite evidence of recent myocardial or 
pulmonary infarcts. The patient remained in the 
hospital four weeks with gradual improvement. 
During the three weeks at home before admission 
to this hospital he experienced weakness and 
dyspnea on slight exertion. He had no ankle edema, 
anginal pain, paroxysmal dyspnea or palpitation. 

Nine years before entry the patient had an episode 
of acute arthritis of the left great toe and ankle, 
with pain, swelling and purplish discoloration lasting 
‘ix weeks and diagnosed as gout. Since that time 
he had had six similar attacks involving the left 
great toe. A determination of the blood uric acid 
during one attack was said to have been normal. 
Five years before admission he passed a kidney stone 
identified by cystoscopy but not recovered or ana- 
lyzed. The only other urinary symptoms consisted 
f nocturia and some slight difficulty in starting 
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and stopping the stream. There was no history of 
scarlet fever, diphtheria or rheumatic fever. 

Physical examination revealed a well developed 
man who gave evidence of recent weight loss but 
was in no acute discomfort. There were no tophi 
or arthritic deformities. The fundi showed slight 
arteriolar narrowing. The arterial pulse in the neck 
was increased, but there was no definite venous dis- 
tention. The chest was slightly increased in antero- 
posterior diameter. There were dullness and dimin- 
ished breath sounds at the right base and a few 
medium rales at both bases. The heart rate was 80 
and the rhythm was regular. The heart was moder- 
ately enlarged, and there was a Grade IV harsh sys- 
tolic murmur loudest at the apex in the left anterior 
axillary line but heard all over the precordium. The 
aortic second sound was not definitely heard, and 
the pulmonic second sound was not increased. The 
liver edge was palpable 3 cm. below the right costal 
margin and tender. The prostate was symmetrically 
enlarged to twice the normal size. There was no 
peripheral edema, and the dorsalis-pedis pulsations 
were good. 

The temperature, pulse and respirations were 
normal. The blood pressure was 164 systolic, 100 
diastolic. 

The urine had a specific gravity of 1.002 and gave 
a negative test for albumin and sugar, and the 
sediment contained 2 red blood cells and occasional 
white blood cells per high-power field. Examination 
of the blood revealed a hemoglobin of 14.2 gm., and 
a white-cell count of 10,000, with 73 per cent neu- 
trophils. The sodium was 142.9 milliequiv., the 
carbon dioxide 30.1 milliequiv., and the chloride 
101 milliequiv. per liter; the sugar was 100 mg., 
the nonprotein nitrogen 26 mg., the cholesterol 182 
mg., the uric acid 5.2 mg., the calcium 9.0 mg., the 
phosphorus 4.2 mg., and the alkaline phosphatase 
2.4 units per 100 cc. A sedimentation rate was 9 
mm, in sixty minutes. A phenolsulfonphthalein test 
was normal, and a basal-metabolic-rate determina- 
tion was +19 percent. A stool specimen was guaiac 
negative. An electrocardiogram disclosed a normal 
rhythm at a rate of 80. The T waves were low and 
slightly diphasic in the limb leads, flat in AVR, 
low in AVL, slightly inverted in AVF, upright in 
V, and V, and diphasic in Vs. The precordial leads 
showed upright R waves. A roentgenogram of the 
chest revealed the heart shadow to be enlarged to 
the right and left. The heart appeared to be en- 
larged in the region of the left ventricle and possibly 
the right ventricle. Pulsations in the region of the 
left ventricle were decreased in amplitude but regular 
in rate and rhythm. There was a moderate quantity 
of fluid in the right pleural space, with elevation 
of the right leaf of the diaphragm and some limita- 
tion of the respiratory motions. The lung fields 
revealed no definite localized disease, but the hilar 
and pulmonary vascular shadows were considerably 
increased in prominence. At the right tracheobron- 
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chial angle there was a mass of irregular, mottled 

calcification measuring in aggregate 6.3 by 3.5 

by 3 cm. and having the appearance of calcified 

lymph nodes. A gastrointestinal series and intra- 
venous pyelogram were normal. A vital-capacity 
determination was 2.4 liters, or 57 per cent. 

In the hospital the patient was treated with digi- 
talis and ammonium chloride, with marked sympto- 
matic relief. He was discharged after two weeks on 
a program of continued digitalis, Mercuhydrin, 
low-salt diet and limitation of activity. 

Second admission (two months later). In the 
interval the patient continued to lose weight despite 
constantly recurring right hydrothorax, failed to 
regain strength, and had dyspnea and insomnia. 
During the six weeks prior to entry he had five chest 
taps at about ten-day intervals, with removal of 
about 2000 cc. of slightly cloudy, straw-colored 
fluid each time. Examination of the sediment was 
negative for tumor cells. 

On physical examination there was evidence of 
greater weight loss than before; the Grade IV 
apical systolic murmur was now accompanied by 
a thrill well transmitted to the lung bases, and 
there was a Grade III, harsh, systolic murmur and 
thrill in the aortic area transmitted to the neck. 
There was no gallop. The lung findings were un- 
changed, and the liver edge was 4 cm. below the 
costal margin. There was +-+ edema of the ankles. 

The temperature, pulse and respirations were 
normal. The blood pressure was 150 systolic, 90 
diastolic. 

Blood and urine studies were essentially un- 
changed. The total protein was 5.35 gm., the al- 
bumin 3.49 gm., and the globulin 1.86 gm. per 100 
cc., and the carbon dioxide 29.9 milliequiv., and the 
chloride 104 milliequiv. per liter. The cephalin- 
flocculation, van den Bergh and serum bromsulfalein 
tests were normal as was a venous-pressure deter- 
mination. An electrocardiogram and roentgenogram 
of the chest were essentially unchanged from those 
of the previous examination. A cell count of the 
pleural fluid showed 4000 red cells and 350 white 
cells per cubic millimeter, with 100 neutrophils and 
250 lymphocytes. Barium-enema study and a 
Graham test were negative, and a Congo-red test 
showed 70 per cent retention in the serum. 

In the hospital the patient was a difficult problem 
in management, frequently showing marked weak- 
ness following injections of diuretics. There was 
gradual improvement however, and he was dis- 
charged after abouttwo months much improved 
symptomatically. 

Final admission (one year later). In the interval 
the patient had gone along fairly well on a regimen 
of very limited activity, low-salt diet, digitoxin, 
0.3 mg. daily, and injections of Mercuhydrin every 
four or five days. He still experienced weakness in 
the legs and minimal dyspnea on occasion. The 
snrall right pleural effusion persisted during this 
period. There had been no significant recent change 





THE NEW ENGLAND JOURNAL OF MEDICINE 


















































Oct. 


in symptoms before this admission, but the patient 


believed that he was not improving and desired 
another checkup. 
On physical examination the heart and lung 


findings were essentially the same as those at the 
time of the previous admissions. The pulse was 64 
with frequent premature beats, and the liver edge 
was tender and 6 cm. below the costal margin. There 
was no peripheral edema. 

The temperature, pulse and respirations were 
normal. The blood pressure was 120 systolic, 88 
diastolic. 

Laboratory studies were unchanged. An electro- 
cardiogram suggested left ventricular hypertrophy 





Ficure 1. Roentgenogram, Showing Fluid in the Right 
Pleural Space. 


as well as a digitalis effect, and a roentgenogram 
showed fluid in the right pleural space (Fig. 1). 

In the hospital because of the frequent premature 
ventricular beats the digitoxin was reduced to 0.2 
mg. per day and quinidine sulfate, 0.2 gm. three 
times daily, was given. On the fifth hospital day 
while brushing the teeth the patient had a momen- 
tary “black-out” period. He did not completely 
lose consciousness but slipped to the floor without 
injury. Immediate physical and neurologic examina- 
tions showed no significant changes. On the fol- 
lowing morning he seemed well and was up and 
walking around. The digitoxin was discontinued, 
and the quinidine increased to 0.2 gm. five tumés 
daily. Later the same day the patient was found 
dead in the bathtub. There was no external evidence 
of injury. 
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DIFFERENTIAL DIAGNOSIS 


Dr. Ropert S. PatMER*: Clearly, the first prob- 
lem is to evaluate the initial attack of pain followed 
by shortness of breath that occurred two months 
before the first admission. Did the patient have 
an acute surgical condition of the abdomen? There 
was nothing to indicate that he did. It is possible 
for a person with diffuse vascular disease to have a 
small mesenteric infarction. There was recently 
areport of a number of cases with small mesenteric 
infarctions that apparently did not lead to gross 








gangrene of the bowel.{ I believe that is a remote 
and unlikely possibility. Did this diffuse pain 
represent a dissecting aneurysm? I do not think 
there was any good evidence of it in the story. The 
pain started from the wrong place — namely, the 
abdomen — and extended in the wrong way; one 
would expect it to start in the chest and spread 
down the back to the abdomen, with other signs 
of successive segments of pain or ischemia, or both, 
as it went along. Thirdly, did he have a coronary 
occlusion? Serial electrocardiograms do not posi- 
tively rule out this possibility. I do not know about 
a fall in blood pressure, white-cell count, fever or 
other things at that time to help me out. At least 
there was no positive evidence for coronary occlusion. 
Fourthly, did he have a pulmonary infarct? The 
electrocardiogram certainly cannot rule this possi- 
bility in or out. What I do know from the story of 
the first attack is that it was followed by conges- 
tive heart failure. 

The second problem is the evaluation of the 
murmur heard during the first admission. Grade 
IV means that the murmur was very loud. A very 
loud murmur is widely transmitted through the 
soft tissues so that one best heard at or near the 
apex may derive from the aortic valve. A thrill 
at first was not reported; sometimes, they are not 
reported because they are not carefully looked for. 
The aortic second sound was not definitely heard; 
I hope that the examiner meant that it was absent. 
If that is what is meant I may suspect that the 
patient had aortic valvular disease. If at this age 
he had aortic valvular disease, I think of calcific 
aortic stenosis. Two months later the systolic mur- 
mur was still present and there was a thrill trans- 
mitted to the neck. If the aortic second sound 
was really absent, the evidence in favor of aortic 
stenosis is mounting. Did he also have mitral-valve 
disease? I do not know. The loud murmur at the 
apex may have been due to a mitral regurgitation 
accompanying enlargement and dilatation of the 
left ventricle. At this patient’s age without any 
Previous evidence of a heart condition, I do not have 
‘0 consider a congenital defect except possibly a 
minimal defect of a bicuspid valve as the seat of 
subsequent calcification. 

*Physician, Massachusetts General Hospital. 


B P . 
Med Haare gS and, Russo, F. R. Abdominal angina. New Eng. J. 
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The story of pain, swelling and discoloration of 
the great toe and ankle nine years before admission 
sounds as though he had gout. He also had had a 
renal calculus, with or without infection, and dif- 
ficulty in starting the urinary stream that at his 
age was probably due to a subacute obstructing 
prostate. These findings, however, are incidental. 

In general the laboratory findings were normal 
or not helpful diagnostically. The slight elevation 
of the white-cell count at the time of the first ad- 
mission may have been related to the calculus dis- 
ease or low-grade infection. At the final admission 
the blood in the pleural fluid was probably due 
to the repeated chest taps. The slightly elevated 
basal metabolic rate may have been caused by the 
congestive heart failure. 

There was no evidence in the electrocardiographic 
tracings of recent or old myocardial infarction in 
my opinion. The patient had had digitalis before 
admission to the hospital and was kept on it in the 
hospital so that the changes in the T waves could 
have been digitalis effects. Possibly, the T-wave 
alterations, though obscured by the digitalization, 
represented left-sided heart strain or hypertrophy. 

The x-ray findings as reported indicated a large 
heart, possibly hypertrophied in respect to both 
ventricies, perhaps with dilatation. There were 
calcified lymph nodes, but I assume that there were 
no valvular calcifications within the heart shadow. 
I should like to ask Dr. Wyman if he will show us 
the x-ray films of the heart. 

Dr. StanteEy M. Wyman: I saw this patient a 
number of times and fluoroscoped him. At no time 
did I see any definite calcification within the heart 
shadow in the region of the valves. I think the 
calcification at the right tracheobronchial angle is 
quite definitely in lymph nodes. 

Dr. Patmer: Can you tell anything from the 
shape of the heart? Would you say it represents 
enlargement and dilatation of both the right and 
left ventricles? 

Dr. Wyman: That is a very difficult question for 
us to decide. I do not think we ever did. There 
was a definite pleural effusion. The heart shadow 
itself was enlarged, but we were not sure whether 
it was entirely the heart that was enlarged or whether 
there might have been an element of pericardial 
effusion. We believed that there was good evidence 
of pulmonary congestion of a moderate degree. We 
could not visualize infarcts, but we could not en- 
tirely exclude them. The amount of fluid seen in 
the pleural space varied considerably, and the 
heart shadow itself changed in size at times. 

Dr. Patmer: I may be wrong, but the heart 
shadow there does not suggest any considerable 
degree of pericardial effusion. There certainly is 
not a large effusion. 

Dr. Wyman: Most of the time we thought that 
it was actually cardiac enlargement, probably both 
left and right ventricular. 
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Dr. Patmer: There is no evidence of calcifica- 
tion in the pericardium that you can see? 

Dr. Wyman: No. 

Dr. Pater: I think I will draw the same con- 
clusion: that the patient had a large heart, that 
failure was general on both sides of the heart, that 
there was evidence of passive congestion in the 
lungs, and that he had extraordinarily large cal- 
cified lymph nodes, presumably representing old 
tuberculosis. 

The venous pressure was not elevated, which 
is surprising sirce this patient had both left-sided 
and right-sided heart failure. Perhaps he did not 
have enough water to elevate the venous pressure. 
He had been receiving vigorous treatment with 
diuretics. 

During the second admission the patient had 
marked weakness following the injections of diu- 
retics, which I think may be important. Was there 
dizziness or faintness? I will bet that there may 
have been. I wonder whether there was a low-salt 
syndrome as a result of the marked diuresis and 
the low-salt diet. Maybe these symptoms of weak- 
ness were somewhat similar to the faintness of aortic 
stenosis. Possibly the black-out period during the 
last admission was a similar attack that was more 
marked and led to actual fainting. 

I have already mentioned that the patient had 
congestive heart failure. Those of us who were at 
Medical Grand Rounds have just been hearing 
about pure right-sided heart failure that has been 
called Bernheim’s syndrome. In this patient I 
believe that was present, as well as left-sided failure. 

What, then, was the cause of death? Sudden 
death is notoriously associated with aortic stenosis, 
and sometimes nothing is found to explain it. Some- 
times, there is a myocardial infarct without a 
thrombus that is due to obstruction of the coronary 
orifices by the calcific deposits. Ischemia may often 
cause death before there has been time for the signs 
of myocardial infarction to appear. When no im- 
mediate cause of death is found in aortic stenosis, 
it is often assumed that death may have been due 
to cerebral anemia. Queer things have been re- 
corded about aortic stenosis, including a thrombus 
obstructing the valves, but I have no reason to 
suspect any of the unusual conditions. Finally, 
there may have been no pathologically recognized 
cause of death because it presumably might have 
been due to medication. On the whole I think the 
doses were reasonable although he had large, perhaps 
more than adequate, doses of digitalis and many 
mercurial diuretics. The dose of quinidine probably 
was all right. It is conceivable that sudden death oc- 
curred from a conduction defect. In aortic stenosis 
the carotid sinuses are said to be particularly sen- 
sitive and occasionally lead to sudden death. I 
cannot say which of these possibilities accounted 
for this patient’s death. 










Dr. Tracy B. Matiory: Dr. Wyman, have you 
anything to say on the question of aortic sicnosis? 
This was a patient you had a chance to fluoroscope 
a number of times. 

Dr. Wyman: I did not see any calcification in 
the region of the valves, but we know that does 
not necessarily have to be seen. 

Dr. Joun T. Quinsy: How common is it for 
this much congestive failure to accompany aortic 
stenosis? 

Dr. Parmer: There may be long periods of 
shortness of breath sometimes; persistent hydro- 
thorax is mentioned in the reported series, and 
right-sided heart failure occurs. 


CurnicAL DIAGNOSES 


Calcific aortic stenosis. 
Congestive heart failure. 


Dr. PALMER’s DIAGNOSES 


Calcific aortic stenosis. 
Congestive heart failure, right and left sided. 


ANATOMICAL DIAGNOSES 


Rupture of chordae tendineae of mitral valve. 
Cardiac hypertrophy, marked. 
Sarcoidosis of mediastinal lymph nodes and lung. 


PATHOLOGICAL Discussion 


Dr. Matuory: I think no one who saw this pa- 
tient questioned for one moment the diagnosis of 
aortic stenosis, but at autopsy the leaflets of the 
aortic valve were not contracted and were soft and 
pliable without any trace of calcification. The heart 
was very large, weighing 700 gm., and all chambers 
shared in the enlargement — both hypertrophy and 
dilatation. The coronary arteries were capacious, 
and there were no areas of infarction in the myo- 
cardium. The interesting feature was the mitral 
valve, which showed a complete rupture of the 
chordae tendineae of the longer leaflet so that this 
leaflet was flapping without any support (Fig. 2). 
There were no vegetations or other apparent reasons 
for the rupture of the chordae, but the ends were 
quite small and rounded and we are quite certain 
that the rupture had occurred a considerable time 
previous to death. We could make no guess about 
how long. It might have been a year and a quarter 
as suggested by the history. 

Besides the cardiac lesion the most interesting 
finding was the mediastinal lymph nodes — large, 
old, calcified nodes that seemed quite characteristic 
of tuberculosis. There were also a great many nodes 
filled with noncaseating tubercle-like lesions that 
were entirely characteristic of sarcoid disease, and 
numerous sarcoid-like miliary granulomas were 
found in the lung. This is presumably an entirely 
coincidental lesion. The remainder of the organs 
showed severe chronic congestion and nothing else. 
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Nothing was found to explain the sudden death, 
and the brain was examined. 

Dr. ALFRED E. Kranes: Just rupture of normal 
chordae tendineae, presumably? 

Dr. Matuory: As far as we could make out. 
There was one other peculiarity of the mitral valve. 
Besides the true mitral valve we found a very minute 
rudimentary secondary mitral valve; one cusp was 
only 1 cm. and the other less than 1 cm. in diameter 





Ficure 2. Photograph of the Mitral Valve, Showing Rupture 
of the Chordae Tendineae (Arrows) of the Posterior Leaflet. 


Note the rounded, tapered ends of the ruptured chordae. The 
toothpick holds the leaflet up to show the rudimentary chordae. 


with some tiny little cords attached to it. This 
was a rudimentary accessory mitral valve, but 
there seemed to be no reason to believe that that 
had anything to do with the cardiac insufficiency. 
It does suggest that there may have been some 
congenital abnormality of the main mitral valve 
4s well. The valvular leaflets were somewhat thick- 
ened, but there were no vegetations and no thick- 
ening of the cord— nothing that would suggest 
traumatic dilatation or bacterial endocarditis. 

A Puysictan: May I ask Dr. Wyman what the 
Radiology Department’s batting average is in seeing 
calcified aortic valves? 

Dr. Wyman: Better than 50 per cent, I think. 





CASE 36422 


PRESENTATION OF CASE 


A Sixt) five-year-old woman entered the hospital 
with fev:r and increased fatigability. 

Two «1d a half months prior to admission the 
Patient «xperienced gradually increasing loss of 
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energy, with generalized weakness most marked 
in the arms and shoulders. There was also some 
diminution in the appetite. About two weeks later 
night sweats began to occur, became quite severe 
and continued up to the time of admission. She 
admitted feeling cold at times but experienced no 
shaking chills. One and a half months before entry 
she developed a “‘head cold,” with running nose and 
cough, productive of small amounts of whitish 
phlegm that lasted for about ten days. A nonpro- 
ductive, hacking cough persisted until admission, 
and two days prior to entry the temperature was 
found to be 102°F. She had lost 7 pounds in the 
three months before admission. 

There was no known exposure to tuberculosis, 
typhoid fever or undulant fever. A history of epi- 
gastric distress alleviated by milk diet eight years 
before admission was disclosed. A gastrointestinal 
series One year prior to entry was stated to have 
shown a deformed duodenal cap. There had been 
occasional episodes of slight swelling and tenderness 
of the wrist and ankle joints for the last thirty years, 
recently controlled by aspirin. 

On physical examination there was an apparent 
slight diminution in breath sounds and vocal frem- 
itus at the left base posteriorly. A Grade II sys- 
tolic murmur was present, greatest at the base. The 
abdomen was obese and pendulous, with no masses 
or tenderness observed. 

The temperature was 101°F., the pulse 120, and 
the respirations 30. The blood pressure was 170 
systolic, 100 diastolic. 

Examination of the blood revealed a hemoglobin 
of 8.8 gm., a white-cell count of 11,600, with 77 
per cent neutrophils, 15 per cent lymphocytes, 
7 per cent monocytes and 1 per cent eosinophils. 
On urinalysis the specific gravities ranged from 
1.008 to 1.020, and no albumin, sugar or casts were 
found. The total protein was 6.65 gm. per 100 cc., 
with an albumin-globulin ratio of 1.3, and the 
nonprotein nitrogen was 25 mg. per 100 cc., the 
prothrombin time 24 seconds (normal, 17 seconds) 
and the serum van den Bergh not elevated. Cul- 
tures of the blood and urine showed no growth, and 
agglutinations for enteric organisms were negative. 
A blood Hinton test was negative. An electro- 
cardiogram demonstrated no significant abnormal- 
ities. An x-ray film of the chest revealed no definite 
localized disease. The heart shadow was prominent 
in the region of the left ventricle, and the aorta was 
slightly prominent and probably calcified. The 
right hilus was slightly more prominent than usual, 
but definite enlarged lymph nodes were not recog- 
nized in the mediastinal or hilar regions. An antero- 
posterior film of the abdomen showed the spleen 
to be enlarged, and the left kidney appeared to be 
displaced downward slightly. The right kidney was 
not remarkable. The visualized bones were some- 


what osteoporotic but disclosed no definite localized 
disease. A barium swallow showed a normal esopha- 
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gus. On an intravenous pyelogram the kidney out- 
line appeared normal in size and shape. The left 
kidney appeared to lie lower and more laterally 
than usual, and there was a suggestion of soft-tissue 
fullness overlying the left psoas muscle between 
the spine and left kidney (Fig. 1). A definitely out- 
lined mass was not recognized. No stones were 





Ficure 1. 


seen. Both kidneys excreted contrast substance 
promptly in fairly good concentration. The calyxes 
on both sides appeared normal. The right-kidney 
pelvis was wider than usual. The left ureter in its 
upper portion was displaced laterally at the level 
of the second lumbar vertebra. A retrograde pyelo- 
gram and x-ray films taken with an opaque catheter 
in the ureter confirmed the displacement of the left 
ureter downward and laterally, and the left ureter 
appeared displaced anteriorly at the level of the 
third lumbar vertebra and at the level of the sacrum 
(Fig. 2). The kidney appeared rotated, with the 
pelvis lying more anteriorly than usual and the 
calyxes directed posteriorly. 

During the five weeks of hospitalization the 
temperature’ showed rather regular daily spiking 
fluctuations of 1 to 4°, usually reaching its peak 
in the afternoon, with an average peak of about 
103°F. After five weeks an operation was performed. 
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DIFFERENTIAL D1acnosis 


Dr. Water Bauer: I think you should know 
the following additional facts: this patient suffered 
from rheumatoid arthritis for ten or fifteen years; 
some of the white-cell counts ran as high as 16,000, 
with neutrophils higher than recorded here. As 
far as we could determine, this woman had had 
fever of about the same degree — if judged by the 
severity of the night sweats—for two and a half 
months prior to admission. 

Dr. Ricuarp Warren*: Thank you very much. 
I,was going to ask some questions along those lines. 

Dr. Baver: Dr. Kranes says that there is no 
note in the record that the spleen was palpable. 





Ficure 2. 


I can assure you that it was—about one finger- 
breadth below the costal margin. 

Dr. Tracy B. Matiory: I always feel like _- 
ing the question, How do you know it is the spleen! 

Dr. Bauer: Do you want me to give the lecture 
now or later? There are three or four ways of 
demonstrating the spleen, and we use them all. 

Dr. Warren: I came into the Conference Room 
with an open mind about the diagnosis of the tf 
troperitoneal mass displacing the kidney down- 
ward to the left and the left ureter somewhat an 


*Assistant surgeon, Massachusetts General Hospital. 


Oct. 19, 1950 
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teriorly. I am hoping the x-ray films will close my 
mind. 

Dr. Srantey M. Wyman: The chest film is not 
remarkable for a woman of this age. There is prob- 
ably some left ventricular enlargement and some 
calcium in the aorta. Single films taken from the 
barium-enema study and the gastrointestinal series 
show no significant localized disease. The spleen 
can be seen extending downward more than usual. 
The left kidney is quite well outlined and seems 
to lie more laterally and slightly lower than usual. 
The left ureter can be traced in a position that is 
more lateral and lower than usual, with reverdgal 
of the usual curve. This is confirmed by films 
taken with an opaque catheter in the ureter. In 
the lateral view the tip of the catheter is seen to 
extend posteriorly with its midportion displaced 
some distance anteriorly (Fig. 2). 

Dr. Warren: Do the psoas-muscle shadows 
look all right? 

Dr. Wyman: The psoas muscles can be well 
traced; they seem approximately equal in size. 

Dr. Warren: Are the vertebras intact? 

Dr. Wyman: They seem perfectly intact. They 
are somewhat osteoporotic but show no localized 
destruction. 

Dr. WarrEN: Is that haziness in the left base 
due to fluid? 

Dr. Wyman: I think it is a large breast shadow 
in addition to epicardial fat making the apparent 
haziness. 

Dr. Baver: I must say that Dr. DuToit and I 
would have sworn on all that was good and holy 
that this patient had fluid in the chest; however, 
Dr. Wyman was unable to find it. 

Dr. WarrEN: There are two ways of going at 
this case. One is to decide whether this was tumor 
or infection. The other is to try to make an ana- 
tomical diagnosis of what organ or tissue is involved. 
I think I should like to discuss the latter first. In 
this position in the body a lesion might arise in the 
tail of the pancreas. It probably did not arise in 
the kidney because of its normal appearance on the 
‘ray films. The direction of the displacement of 
the ureter is against an adrenal origin. The dis- 
placement of the kidney and ureter is against pan- 
creatic origin. The tail of the pancreas lies an- 
terior to that structure and would not be likely to 
push it laterally and anteriorly as this mass ap- 
parently did. That narrows things down pretty 
much to a lesion of the soft tissues or of the lymph 
nodes in this region. 

In the differential between tumor and infection, 
the fever is obviously in favor of infection. Dr. 
Bauer has said that at other times the temperature 
Was considerably higher than that. A temperature 
of this degree, however, is not necessarily against 
tumor, particularly tumors of the lymphoma group, 
Which are often accompanied by intermittent epi- 
sodes of fever. I have seen a few patients with 
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lymphoma who have had high fever that has not 
been intermittent of the so-called Pel-Ebstein type, 
but has remained elevated continuously. In favor of 
tumor, perhaps, are these somewhat ill defined but 
fairly constant chest findings, with some suggestion 
of enlarged hilar lymph nodes on the right and 
possibly fluid at the left base. A subdiaphragmatic 
infection may, of course, cause supradiaphragmatic 
intrapleural fluid, so that I cannot be too sure that 
this was tumor on that basis. The anemia would be 
compatible with either. If the patient had a septic 
process going on for two and a half months, 8 gm. 
of hemoglobin would not be at all out of line. I 
do not think I can use that as a point of argument. 
Similarly, the size of the spleen is a consideration 
that does not help me a great deal. Perhaps it would 
be a little more in favor of infection than of lym- 
phoma unless the spleen itself was involved in the 
tumor process. 

Just one word about the possibility of psoas- 
muscle abscess, which I am sure everybody has been 
wondering about. Psoas-muscle abscess, in the 
absence of Pott’s disease, is rare. There does not 
necessarily have to be a kyphosis, but there should 
be some bony involvement on x-ray examination, 
Furthermore, in this case the psoas-muscle shadow 
is in good outline, and I think I can rule out abscess 
on that basis. 

Whenever one discusses a case at these exercises, 
one is at a disadvantage because he has not seen 
the patient. There is, however, an advantage that 
the discusser is not supposed to invoke since his 
thinking is supposed to be strictly on an honor 
system. Nevertheless, I am wondering why, if this 
was an infection, an exploration was not done sooner 
than five weeks after admission? I am trying to 
project myself into the clinical thinking of the 
physician in charge of the patient in the hospital. 
On that basis, therefore, as well as on that of the 
points mentioned earlier I believe that the chance 
of retroperitoneal lymphoma associated with a 
septic type of fever is very great. Retroperitoneal 
lymphoma ordinarily presents more anteriorly, in- 
stead of in the renal fossa. That, I admit, is per- 
plexing, but my diagnosis here is going to be re- 
troperitoneal lymphoma. The arthritis and the 
past duodenal ulcer, I think, are not important in 
arriving at the diagnosis of this mass. 

Dr. Bauer: Following the operative procedure 
the patient became afebrile and remained so up 
to the day of discharge. 

Dr. Warren: That possibly sounds more like 
infection. I have already committed myself, how- 
ever, and still believe the diagnosis to be lymphoma. 

Dr. Bauer: We went through much the same 
reasoning as Dr. Warren did. I personally favored 
a perirenal infection. I must admit that I was on 
rather thin ice because of the absence of costover- 
tebral-angle tenderness and edema in the costover- 
tebral region. Nor was palpation ever difficult. We 
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tried hard to get help from the Bacteriology Labora- 
tory. However, repeated blood cultures were nega- 
tive. Despite this fact we did administer penicillin 
and aureomycin. Just prior to the institution of 
antibiotic therapy, Dr. Simeone saw the patient 
with us. He thought that a perirenal infection was 
unlikely and strongly favored enlarged retroperi- 
toneal lymph nodes from the time he first saw the 
patient. Dr. Simeone requested that lateral views 
be taken when the retrograde pyelogram was done. 
On seeing the pyelogram it appeared that Dr. 
Simeone was right and that Bauer was wrong. I 
must admit that I was reluctant even up to the 
day of operation to swing 100 per cent to the diag- 
nosis of enlarged retroperitoneal lymph nodes, 
lymphomatous in nature. I agree with Dr. Warren 
that this case was unusual in that we could not 
feel more, anteriorly. 


CurnicAL DIAGNOSIS 


Lymphoma, abdominal. 


Dr. WaRREN’s DIAGNOSIS 


Lymphoma, retroperitoneal. 


ANATOMICAL D1aAcGnosis 


Malignant lymphoma, Hodgkin-sarcoma type, retro- 
peritoneal. 


PATHOLOGICAL Discussion 


Dr. Matiory: Dr. Simeone explored this pa- 
tient through a flank incision as one would do for 
a renal lesion. He found that the kidney was dis- 
placed and rotated anteriorly by a large retro- 
peritoneal tumor. This was removed, and a few 
other enlarged tumor masses were found extending 
over the vena cava and possibly across the mid- 
line slightly. At least the majority of these were 
As Dr. 
Bauer has already said, with the removal of the 
gross mass of tumor, the temperature dropped 
promptly to normal and remained so thereafter. 


removed at the time of the operation. 


The histologic examination showed a malignant 
lymphoma, rather highly cellular, with a consider- 
able number of multinucleated cells and one that 
probably would be classified as a Hodgkin sarcoma. 
Among the types of lymphoma, I think, this is 
perhaps a little more likely than the others to pro- 
duce a considerable degree of temperature. 
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Dr. Bauer: This is the first time I have seen q 
septic-like fever of sixteen to eighteen weeks as a 
manifestation of lymphoma, even in cases of re 
troperitoneal lymphoma, in which this type of fever 
is most likely to occur. Did you say anything about 
the degree of necrosis present in the excised lymph 
nodes? When seen in the gross they appeared ne- 
crotic in the center. 

Dr. Mattory: There was not very much in the 
microscopical sections. Perhaps those lymph nodes 
were not included for microscopical examination. 

Dr. AtFrrep E. Kranes: Do you think that most 
of the tumor was removed at operation? I was 
wondering why the temperature fell. 

Dr. Bauer: After seeing the lymph nodes cross- 
sectioned I assumed that fever was due to the ab- 
sorption of necrotic tumor tissue, with a resulting 
foreign-protein-like fever. It is interesting to specu- 
late whether all tumor tissue was removed. This 
we can establish only by proper follow-up studies. 

Dr. Kranes: It would be interesting to do an- 
other pyelogram to see if most of the displacement 
has disappeared. 

Dr. Bauer: Yes, indeed. I would guess that the 
kidney is no longer displaced anteriorly because 
Dr. Simeone removed five good-sized lymph nodes, 

I was very impressed with Dr. Simeone’s wisdom 
in requesting the lateral view. I do not remember 
ever having seen one before exhibiting undoubted 
kidney displacement. 

Dr. Wyman: The Radiology Department has 
suggested them frequently. All films are checked 
at the time the intravenous pyelogram is done and 
whenever indicated oblique and lateral views are 
taken. 

Dr. Warren: How often do you see fever of 
Pel-Ebstein type in these people? In my limited 
experience with lymphomas causing fever it has 
not been of the intermittent or Pel—Ebstein variety. 
It seems to me that an infection would be more 
unlikely than lymphoma to go on for fourteen weeks 
without declaring itself or subsiding. 

Dr. Bauer: I do not know. I would guess that 
Pel-Ebstein fever occurs in about 1 per cent of all 
cases of lymphoma; however, this is a guess. I be 
lieve it is written and talked about a great deal 
more than is warranted. 

Dr. ALLEN G. Brartey: Would not x-ray treat 


ment be helpful? 
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Dr. Baver: I am very glad Dr. Simeone operated. 
[am not convinced that any type of lymphoma has 
ever been cured by x-ray therapy, nor am I con- 
vinced that such treatment prolongs life except in 


patients with complications affecting vital func- 
tions. There have been cases reported of survival 
for as long as fifteen years after resection of all in- 
volved cervical lymph nodes. 

Dr. Matuory: I have also seen Hodgkin’s lym- 
phoma go untreated for twenty-four years, Dr. Bauer. 

Dr. Bauer: Therefore I guess that x-ray therapy 
does not aid greatly in prolonging life does it, Dr. 
Wyman? 

Dr. Wyman: I do not think I can answer that 
question. 

Dr. Baver: I think we clinicians request x-ray 
therapy far too often. The follicular-cell type of 
lymphoma has been known to be characterized by 
exacerbations and remissions of the lymphadenop- 
athy in an occasional case. 

Dr. Wyman: We like to treat only the symptoms 
of lymphoma. 

Dr. Brattey: If x-ray treatment were given, 
might not one assume that the patient had lym- 
phoma if the fever promptly came down? 

Dr. George W. Holmes adhered 


religiously to a simple but excellent rule; “it is not 


Dr. Bauer: 


lymphoma until it is proved by biopsy.” He re- 
fused to treat a patient of this type until the mi- 
croscopical evidence was at hand. I think he was 
avery wise man. This simple rule came from long 
experience and from his having had his fingers 
burned more than once. 
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A Puysician: Will Dr. Wyman comment on the 
anterior displacement of the stomach? 

Dr. Wyman: I do not believe the stomach really 
is displaced anteriorly. I think the stomach lies in 
normal position. 

Mr. Suancrort: It is interesting to note that 
Briggs,! in 1923, pointed out that Wunderlich and 
Hampeln, in independent studies, antedated Pel 
and Ebstein by about two years in the description 
of so-called “Pel—Ebstein fever.”’ 
however, were not as much impressed with the 


These workers, 


specificity of this type of fever for Hodgkin’s disease 
as Pel and Ebstein were. Hampeln had described 
somewhat similar fevers with gastric carcinoma. 
Regarding the duration of the fever, in 1936, Ham- 
man and Wainwright? reported a case of Hodgkin’s 
disease with a fever of thirty-eight weeks’ duration. 

Dr. Baver: That was Mr. Shancroft who just 
spoke. 
Duke University School of Medicine. He is always 
coming up with valuable bits of information; such 


He is one of our summer students from 


as, ‘this is so and so’s syndrome or so and s0’s 
disease.” I asked him, “How do you come by so 
much information?” He said, “Oh, some of us 
students at Duke play a little game; one might call 
it ‘trip you up.’ We try hard to trip one another by 
inquiring who first described a given disease, whose 
name it bears and so on.” As you can see from Mr. 
Shancroft’s dissertation on Pel—Ebstein fever, it is 
a very profitable pastime to pursue. 


REFERENCES 
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Sc. 166:846-853, 1923. 
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“FALL MEETING OF THE COUNCIL 


A SPIRITED but amicable and effective meeting of 
the Council of the Massachusetts Medical Society 
was held on October 4, 1950. A considerable amount 
of business was transacted, controversial issues 
being accorded the usual open discussion that 
characterizes these gatherings. 

The failure of the Executive Committee to desig- 
nate a candidate of the Society for general prac- 
titioner of the year was noted, and a special meet- 
ing of the Committee was authorized to correct this 
deficiency. The name of Dr. Dean S. Luce, honored 
physician of Canton, was placed in nomination as 
the choice of the Norfolk District Medical Society. 

The report of the Committee on Public Relations 
was accepted, which included the provision of a 
suitable war memorial to the twenty-one members 
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of the Society who died in World War II, io be 

placed in the new headquarters building. 

A proposed bill for the biennial registration of 
physicians in the Commonwealth was presented by 
the Committee on Legislation in the belief that such 
a bill, although not directly benefiting practicing 
physicians, would be in the public interest. This 
bill was approved by the Executive Committee but 
was tabled by the Council, after lengthy discussion. 

The Committee on Finance presented an impor- 
tant report, with certain recommendations. The 
first of these provided for the transfer of a sum of 
money from the General Fund to the Building Fund, 
for the purpose of completing the remodeling and 
furnishing of the new headquarters building. This 
recommendation was adopted without opposition, 
as was the proposal that nonresident dues be in- 
creased from $6 to $7 per annum, $3 being paid to 
the Journal in partial payment for the subscriptions 
received by such members. 

The recommendation that the annual dues of 
resident members be increased from $25 to $35 
was discussed at some length and was approved by 
a large majority. 

The special committee on redistricting, consisting 
of the secretaries of the eighteen district societies, 
brought in a report recommending that Middlesex 
South District be subdivided, according to the 
majority wish of its members. A new district would 
thus be created containing the towns of Stow, 
Maynard, Hudson, Sudbury, Wayland, Marlboro, 
Framingham, Natick, Sherborn, Ashland, Hopkin- 
ton and Holliston, now in Middlesex South, and 
Southboro, Milford and Hopedale, now in Worces- 
ter District, in accordance with the wishes of a 
majority of the physicians resident in these three 
towns. The creation of this district was approved 
by the Council, pending the submission of petitions 
from a majority of the physicians involved, in ac- 
cordance with the ancient usage of the Society. 

The usual interim appointments made by the 
President and approved by the Council included a 
committee on procurement and assignment under 
the chairmanship of Dr. Donald S. King, a veteran 
of two wars. This committee will consist of the 
chairmen of all district committees on procurement 
and assignment and five representative members 
who were appointed by the Council at this meeting. 





Octs 19, 1950 


Vol. 


amt 
by | 
tern 
obst 
sudc 
imm 
of tl 
at a 
so fa 
this 
able, 
doub 








= St sous RRTRRRIRS Ley TENA 






the s 
of e 
embc 
trast 
death 
wome 
Alt 
or ve 
possil 
with « 
in th 
hemor 
in div 
fluid « 
The st 
now vi 
on pa 
dition 
cases | 
the ne 
disease 
gard ¢ 
sels by 
of am 
for th 
the nu 
emboli 
seem | 
junctic 
niotic 
Paper | 
must 





be 


_ of 

by 
uch 
‘ing 
‘his 
but 
on. 
or- 
The 
. of 
nd 
and 
‘his 


ng 
es, 


he 
Id 


0, 
ne 
d 
5 


e 


iS 














Vol. 243 No. 16 


AMNIOTIC-FLUID EMBOLISM 


SreInER and Lushbaugh,! in 1941, first recognized 
amniotic-fluid embolism —a syndrome produced 
by entrance of amniotic-sac contents into the ma- 
ternal circulation —to be a significant cause of 
obstetric shock and of maternal death, usually 
sudden and occurring shortly before, during or 
immediately after delivery. Since that time cases 
of this condition have been recognized and reported 
at a progressively increasing rate. Roughly 30 have 
so far been reported, including those mentioned in 
this issue of the Journal, and the number of prob- 
able, and of proved but unreported cases is un- 
doubtedly considerably larger. The advances during 
the same decade in the prevention and treatment 
of eclampsia, puerperal infection and thrombo- 
embolic disease have served to accentuate by con- 
trast the importance of the syndrome as a cause of 
death, related to delivery in otherwise healthy 
women. 

Although the clinical picture of sudden shock 
or vascular collapse, often associated with chills, 
possibly evidences of right-sided heart failure and 
with death ensuing rapidly, is adequately described 
in the literature, the occurrence of a generalized 
hemorrhagic tendency, with death from hemorrhage 
in diverse regions of the body as a result of amniotic- 
fluid embolism, has not been generally appreciated. 
The suggestion first made by Seltzer and Schuman,? 
now widely accepted and supported by the studies 
on pathogenesis reported herewith, that this con- 
dition is not necessarily fatal and that nonfatal 
cases of amniotic-fluid embolism occur emphasizes 
the need for further study of the therapy of the 
disease. Writers on the subject have tended to re- 
gard embolic obstruction of small pulmonary ves- 
sels by squamous cells and other solid components 
of amniotic-sac contents as primarily responsible 
for the clinical manifestations noted. However, 
the number of known cases in which the degree of 
embolic pulmonary vascular obstruction does not 
seem great enough to have caused death, in con- 
junction with studies on “toxic” actions of am- 
Miotic fluid such as those reported in the fourth 
Paper in this issue, indicates that therapeutic efforts 


must oe directed at more than the pulmonary 
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vessels. From this point of view, many suggestions 
might be made, but obviously much study must 
be devoted to the matter in obstetric clinics before 
an effective and rationally based plan of therapy 
can be proposed. 

Further study of possible therapeutic effects of 
atropine or its allies, papaverine or the antihis- 
tamines — the similarity of this syndrome to that 
of anaphylactic shock was noted by DeLee shortly 
after its original description — seems to be indicated. 
If the clinical manifestations of this condition are 
produced in any major degree by release of throm- 
boplastin-like substances into the maternal cir- 
culation, with local thrombosis followed by defibrina- 
tion of the blood, the value of prompt administra- 
tion of heparin to patients suspected of having the 
condition, or even of prophylactic administration 
of heparin to patients with obstetric complications 
considered causally related to the syndrome, also 
merits investigation. Similarly, the relative values 
of fibrinogen, other plasma fractions or whole blood 
in the treatment of patients already manifesting 
the bleeding tendency that apparently occurs in 
some cases of this disorder must be analyzed. 

The studies on pathogenesis reported in this issue 
suggest that prevention of many cases of this often 
cataclysmic condition may be possible. Obviously, 
however, the value of certain prophylactic steps 
that might be suggested, such as measures to avoid 
incising the placenta during cesarean section and 
early clamping of the uterine veins in cases of rup- 
tured uterus, depends on the exact relation that 
future studies will demonstrate between certain 
obstetric complications and the syndrome. The 
role of placental thromboplastin in the production 
of the syndrome also deserves further study from 
this aspect.’ 

It is obvious that, as with many other diseases, 
the gaps in knowledge of the pathogenesis, prophy- 
laxis and therapy of the consequences of the en- 
trance of amniotic-sac contents into the maternal 
circulation are very large. It seems safe to predict, 
however, that increasing interest in the disease 
and growing appreciation of its importance as a 
cause of obstetric death from shock and hemor- 


rhage will inspire investigations leading in the not- 
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too-distant future to rationally based prophylaxis 
and therapy. 
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NINTH POSTGRADUATE ASSEMBLY 


Tue ninth annual session of the New England 
Postgraduate Assembly, sponsored by the medical 
societies of the six New England states, will be held 
at the Hotel Statler, Boston, on November 6, 7 
and 8. The program, always worthy of note, ap- 
pears particularly interesting and timely this 
year, with its emphasis on problems of atomic 
exposure. At the lecture on Monday evening, 
November 6, Dr. Charles L. Dunham, chief of the 
Medical Branch, Division of Biology and Medicine, 
Atomic Energy Commission, will speak on the 
subject “Atomic Warfare.” On Tuesday afternoon 
Dr. Robert W. Heinle, associate professor of medi- 
cine at Western Reserve University School of Medi- 
cine, and Dr. J. Thomas Payne, instructor in sur- 
gery, University of Rochester School of Medicine, 
and assistant in the Section for the Study of Flash 
Burns of the University’s Atomic Energy Project, 
will discuss other phases of the subject, their re- 
spective topics being “The Nature and Treatment 
of the Blood Changes, Induced by Atomic Exposure” 
and “Flash Burns from Atomic Bomb Exposure.” 
At the annual dinner on Tuesday evening Dr. Hugh 


“litera. 


is. 


J. Morgan, professor of medicine at Vanderbilt 
University and physician-in-chief at Vanderbilt 
University Hospital, will discuss a matter that 
concerns all physicians, his address being entitled 
“The Doctor and the National Emergency.” The 
lectures on other subjects are of equal interest and 
will be presented by leaders in their specialties 
throughout the country. 

Two innovations this year include an extension 
of the program to cover three full days and the 
holding of clinics simultaneously with the lectures, 
except for Tuesday afternoon. The clinics and the 
luncheon panels will be conducted by outstanding 
Massachusetts physicians. 

The increase in the registration fee to $5 was 
unavoidable, owing not only to the fact that the 
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hotel charges will be more than doubled but also 
to the inclusion of additional speakers on thx pro- 
gram. In terms of value received, the increased fee 
appears negligible. 

Medical motion pictures shown on the three days 
of the meeting will emphasize subjects of current 
interest, such as kidney function in health and 
disease, injuries to peripheral nerves, early diag- 
nosis in cancer, arthritis and rheumatism, stric- 
tures of the common bile duct and medical services 
in atomic disaster. The annual dinner, preceded by 
a “Dutch treat” cocktail party, and the jamboree 
the night before should provide periods of pleasant 
relaxation. 

The committee in charge of the Assembly is again 
congratulated on its selection of important topics 
and outstanding speakers. It is to be expected that 
the Assembly, which has steadily increased in popu- 
larity since its first session, will again set a record 
for attendance, since few doctors in New England 
can afford to miss this instructive and interesting 


program. 


MEMORIAL CHAPEL 


Tue new George Howard Monks Memorial Chapel 
of the Boston City Hospital, designed to serve the 
members of the Protestant and Greek Orthodox 
faiths, was dedicated with appropriate ceremonies 
on September 20, 1950. 

At these exercises the new building, erected 
through the generosity of hundreds of contributors 
of all faiths and denominations, was formally pre- 
sented to the Hospital by the Honorable John B. 
Hynes, mayor of Boston, and Dr. Martin J. Eng- 
lish, chairman of the Board of Trustees of the in- 
stitution. It was accepted on behalf of the trustees 
of the Chapel by their chairman, Dr. William R. 
Morrison, surgeon-in-chief of the Hospital. 

The Chapel is fittingly named in honor of one of 
the leading surgical figures of Boston. A graduate 
of Harvard Medical School in 1880, Dr. Monks was 
particularly devoted to the Boston City Hospital 
and gave generously to it of his time and strength 
during a professional career of more than half a 
century. 

May this living monument be a place of rest for 
the weary, of comfort for the sorrowing and of 
spiritual peace for the afflicted! 
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It is far better to do what we are satisfied is 
just, than to fear the fault-finding of those who 
are ignorant or illiberal towards our profession. 


Boston M. & S. J., October 16, 1850 
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DEATHS 


Cassy — James J. Cassidy, M.D., of Lowell, died on 
September 19. 

Dr. Cassidy received his degree from Harvard Medical 
School in 1907. He was formerly school physician and a 
member of the staff of Lowell General Hospital. 

His widow and two sons survive. 


GetcHELL — Albert C. Getchell, M.D., of Worcester, 
died on October 1. He was in his ninety-fourth year. 

Dr. Getchell received his degree from Jefferson Medical 
College in 1885. He was formerly a member of the staf of 
Worcester City, Memorial and Belmont hospitals and the 
Rutland State Sanatorium. He was a former president of the 
Worcester Tuberculosis Relief Association, and was a member 
of the American Laryngological Association and American 
Otological, Rhinological and Laryngological Society and a 
fellow of the American College of Surgeons. 

A daughter and a granddaughter survive. 


Jounson — Erik St. J. Johnson, M.D., of Cambridge, died 
on August 13. He was in his seventy-fourth year. 

Dr. Johnson received his degree from Harvard Medical 
School in 1903. He was a member of the New England 
Pediatric Society and a fellow of the American Medical 
Association. 


Nicnots — Robert H. Nichols, M.D., of Watertown, died 
on September 17. He was in his seventy-third year. 

Dr. Nichols received his degree from Middlesex University 
School of Medicine in 1927. 


His widow survives. 


Wiper — Winford O. Wilder, M.D., of Longmeadow, 
died on September 17. He was in his seventy-third year. 

Dr. Wilder received his degree from University of Penn- 
‘ylvania School of Medicine in 1904. He was a member of the 
staffs of Merey, Wesson Memorial and Springfield hospitals 
and was a member of the New England Surgical Society and 
‘American Urological Association. 

's Widow, two daughters and a son survive. 


Woopsexy — Frank T. Woodbury, M.D., of Wakefield, 


“ on September 17. He was in his eightieth year. 
Sch Tr. Woc ‘bury received his degree from Harvard Medical 
ool in 1896. He was a former president of the Middlesex 


East District Medical Society and a fellow of the American 


a Association. In 1949 he was honored as a fifty-year 
el the Massachusetts Medical Society. 
widow 


and two daughters survive. 
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APPLICANTS FOR FELLOWSHIP 


PUBLISHED IN ACCORDANCE WITH THE PROVISIONS OF 
CuapTer V, SeEcTIoN 2, oF THE By-Laws 


BARNSTABLE 


Gou.tp, JoreL CLemMERSON, Barnstable County Sanatorium, 
Pocasset. 
Kansas City University of Physicians and Surgeons, 1941. 
Sponsor: Julius G. Kelley, Barnstable County Sanatorium, 
Pocasset. 

HartTwELt., Ivan Goopricnu, 110 Main Street, Sandwich. 
College of Physicians and Surgeons, Boston, 1939. Sponsor: 
Samuel M. Beale, Sandwich. 

Kextity, WiLtt1AM Moore, Deep Hole Road, South Harwich. 
McGill University School of Medicine, 1924. 

Rice, Jackson Maurice, 394 South Street, Hyannis. 
Middlesex University, School of Medicine, 1931. Sponsor: 
Paul P. Henson, 149 Main Street, Hyannis. 

Sheldon L. Hunt, Secretary 
Grand Army Highway, Yarmouthport 





BERKSHIRE 


Coie, BEeNnjAmIN E ty, Jr., State Street, Richmond. 
Jefferson Medical College, 1944. 


Mamonas, CurisToPHER, 6 William Street, Pittsfield. 
Boston University School of Medicine, 1939. 


Daniel N. Beers, Secretary 
74 North Street, Pittsfield 


Bristot Nort 


Dun top, Epwin McHutcuison Nairn, 220 May Street, 
South Attleboro. 
Royal College of Edinburgh School of Medicine, 1942. 
Sponsor: Milton E. Johnson, 33 Bank Street, Attleboro. 
C. Nason Burden, Secretary 
3 Prospect Street, Taunton 





BristoL, SoutH 


Beer, Eric, 146 Main Street, Fairhaven. 

University of Freiburg, Germany, 1921. Sponsor: Maurice 
D. Kenler, 84 Hawthorne Street, New Bedford. 

Ca.uis, SipNeY BERNARD, Pearse Road, Swansea. 

Kansas City University of Physicians and Surgeons, 1937. 
Sponsor: John S. C. Fielden, 177 Winter Street, Fall River. 

Dionne, Raymonp Anprew, 319 Belmont Street, Fall River. 
Tufts College Medical School, 1944. 

Mitnick, Natuan, 80 Dartmouth Street, New Bedford. 
Kansas City University of Physicians and Surgeons, 1943. 
Sponsor: John F. Dias, Jr., 361 County Street, New 
Bedford. 

Mo torn, Sipney, 328 Hawthorne Street, New Bedford. 
Middlesex University School of Medicine, 1944. Sponsor: 
Irvin A. Jaslow, 90 Hawthorne Street, New Bedford. 

Weiser, ALBERT, 204 High Street, Fall River. 

College of Physicians and Surgeons, Boston, 1941. Sponsor: 
Samuel Brown, 130 Rock Street, Fall River. 

James E. Fell, Secretary 

181 Purchase Street, Fall River 


Essex NortH 


Bretts, Puturp §., 298B Lawrence Street, Lawrence. 

Kansas City University of Physicians and Surgeons, 1943. 
Sponsor: H. Frank McCarthy, 10 Amesbury Street, Law- 
rence. 

Cuart, STANLEY Gustav, 1 William Street, Andover. 
Middlesex University College of Medicine, 1936. Sponsor: 
Carl A. Weiss, 160 Jackson Street, Lawrence. 

Crook, Douctas Victor, 35 Union Street, Groveland. 
Harvard Medical Schoo!, 1949. 
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Danis, GeorGE, 8 Orange Street, Newburyport. ; 
Middlesex University College of Medicine, 1944. Sponsor: 
James F. Whitten, 39 Market Street, Amesbury. 


Haypven, Frank Anprew, Holt Road, Andover. 


Middlesex University College of Medicine, 1945. Sponsor: 


Nicandro F. DeCesare, 57 Jackson Street, Lawrence. 

Houiman, Joseru Pavut, 30 Morton Street, Andover. 
Harvard Medical School, 1943. 

KELLEHER, James Howarp, 32 Arlington Street, Lawrence. 
University of Vermont Medical School, 1942. 

Law, ALEXANDRE Granam, Phillips Academy, Andover. 
Tufts College Medical School, 1946. 

Metucct, Epmonp Reynarp, 304 North Main Street, 

Andover. 
Tufts College Medical School, 1944. 

Pittion, Jonn Witxi1am, 33 Hudson Street, Lawrence. 
Middlesex University College of Medicine, 1945. Sponsor: 
Harold R. Kurth, 57 Jackson Street, Lawrence. 

QuarTARONE, Santo S., 126 Swan Street, Methuen. 
Middlesex University College of Medicine, 1941. Sponsor: 
Philip E. Zanfagna, 91 Summer Street, Lawrence. 


Harold R. Kurth, Secretary 
57 Jackson Street, Lawrence 


Essex SouTH 


Bessom, Ropert Hartranp, 16 Barnstable Street, Swamp- 
scott. a " 
McGill University School of Medicine, 1947. 
Burke, Epwarp Newe tt, Salem Hospital, Salem. 
McGill University School of Medicine, 1942. 
Fes er, Lois, Story Street, Rockport. 
New York University College of Medicine, 1949. 
Jackson, GreorGE Freperick, 363 Maple Street, Lynn. 
Tufts College Medical School, 1948. 
Kroury, MitcHEe.it Epwarp, 29 Boston Street, Salem. 
Boston University School of Medicine, 1949. 
Nicro, AntHony Feuix Victor, 11 Middlesex Avenue, 
Reading. 
University of Bologna, 1940. Sponsor: Dante Del Campo, 
17 Chestnut Street, Lynn. 
NutTtTAati, Ropert Bostick, 148 Upper Main Street, Rock- 
port. 
George Washington University School of Medicine, 1948. 
Parker, Harry Warp, 23 Nahant Street, Lynn. 
University of Lausanne, 1938. Sponsor: Leo Maletz, 80 
Nahant Street, Lynn. 
WuitEe, Tuomas Barton, 44 Summer Street, Lynnfield 
Centre. 
Kansas City University of Physicians and Surgeons, 1943. 
Sponsor: Maxwell B. Molotchick, 27 Nahant Street, Lynn. 
Henry D. Stebbins, Secretary 
342 Essex Street, Salem 


FRANKLIN 


OxMAN, Hyman EucEnE, 49 Water Street, Shelburne Falls. 
Kansas City University of Physicians and Surgeons, 1941. 
Sponsor: John B. Temple, 11 Main Street, Shelburne Falls. 

SINGISER, JAMES ANDREW, 12 Riddell Street, Greenfield. 
Johns Hopkins University School of Medicine, 1943. 

Milton M. Sisson, Secretary 
31 Federal Street, Greenfield 


HamPpEN 


GramsE, Artuur E., 465 Roosevelt Avenue, Springfield. 
University of Maryland School of Medicine, 1942. 
Haruay, Harry, 13 Whitman Street, Willimansett. 
College of Physicians and Surgeons, Boston, 1944. Sponsor: 
Leonard C. LaZerte, 11 Whitman Street, Willimansett. 
O’MaL_tey, Rogert Donets, 91 Pleasant Street, Holyoke. 
Columbia University College of Physicians and Surgeons, 


1942. 
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Post, FREDERICK ARTHUR, 33 Crane Avenue, Westf, 
Yale University School of Medicine, 1936. 
Ropin, Oscar, 30 Tekoa Terrace, Westfield. 
Boston University School of Medicine, 1922. 
Ropney, Raupu Sipney, 47 Warren Terrace, Longm. adow 
College of Physicians and Surgeons, 1937. Spons , 
deN. Hough, 146 Chestnut Street, Springfield. 
SKELSKIE, JAcoB Hirsn, 163 Middlesex Street, Springfield. 


College of Physicians and Surgeons, Boston, 1945, Sponsor: 


George L. Steele, 20 Maple Street, Springfield. 
Suzor, Lester GeorGE, 317 Broadway, Chicopee Falls. 
Laval University School of Medicine, 1944. 
Vasu, GeorGE, 96 Harkness Avenue, Springfield. 
University of Vienna, 1934. Sponsor: Joseph Hahn. 12] 
Chestnut Street, Springfield. 


Allen G. Rice. Secretary 


33 School Street, Springfield 


HAMPSHIRE 


FREEMAN, Eaton Evans, 65 North Main Street, Florence. 
Syracuse University College of Medicine, 1947. 
GILBERT, Joun Ettis, 17 Payson Avenue, Easthampton. 
McGill University School of Medicine, 1943. 
Howarp, Bepe Francis, Northampton State Hospital, 
Northampton. , 
College of Physicians and Surgeons, Boston, 1943. Sponsor: 
Arthur N. Ball, Northampton State Hospital, Northamp- 
ton. 
Viscip1, Puitip Caesar, 11 Crescent Street, Northampton, 
Yale University School of Medicine, 1942. 
Joseph R. Hobbs, Secretary 
16 Centre Street, Northampton 


MippLesex East 


Copin, Kennetu, 28 High Street, Stoneham. 

Middlesex University School of Medicine, 1941. Sponsor: 
Max Klainer, 75 William Street, Stoneham. 

Devins, IsaporE M., 95 Franklin Street, Stoneham. 
Middlesex University School of Medicine, 1942. Sponsor: 
John C. Anderson, 36 Warren Street, Stoneham. 

Foran, Davin Wi1u1am, Jr., 29 Webster Avenue, Woburn. 
Tufts College Medical School, 1946. 

GoLpMAN, JosEepH Simon, 795 Main Street, Wakefield. 
Middlesex University School of Medicine, 1945. Sponsor: 
Howard A. Bouvé, 22 Yale Avenue, Wakefield. 

HINNENDAEL, Francis Henry, 90 Pine Ridge Road, Reading. 
Tufts College Medical School, 1948. 

Leonarpson, Borye Orvar, 112 Green Street, Greenwood. 
Tufts College Medical School, 1944. 

Mauoney, Joun Paut, 7 Tremont Street, Stoneham, 
Middlesex University School of Medicine, 1944. Sponsor: 
Thomas P. Devlin, 34 Pleasant Street, Stoneham. 

William F. Hickey, Jr., Secretary 
15 Dix Street, Winchester 


Mipp.Lesex NortTH 


Capri, Joun, 366 Fourth Avenue, Dracut. G 
Middlesex University School of Medicine, 1944. Sponsor: 
Raoul Drapeau, 219 Central Street, Lowell. 

Guarino, Joun Raxpn, Lincoln Street, Westford. 
College of Physicians and Surgeons, Boston, 1944. Sponsor: 
George E. Carriel, 310 Merrimack Street, Lowell. 

Huckins, Maurice, Jr., 219 Varnum Avenue, Lowell. 
University of Oklahoma School of Medicine, 194). 

lerarpt, Partie Antuony, 80 Moore Street, Lowell. x 
Middlesex University School of Medicine, 194). Sponsor: 
Joseph D. Sweeney, 174 Central Street, Lowell. 
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LEVENTHAL, HERBERT Henry, 140 Dalton Road, Chelmsford. 
Middlesex University School of Medicine, 1944. Sponsor: 
Thomas J. G. Tighe, 53 Central Street, Lowell. 

Risot!, JosepH Epwarp, Main Street, Tewksbury. 

Middlesex University School of Medicine, 1943. Sponsor: 
Joseph D. Sweeney, 174 Central Street, Lowell. 


Philip G. Berman, Secretary 
174 Central Street, Lowell 


MippLESEx SoutTu 


Atcirpv, Joun Raskauskas, 4 Dinsmore Avenue, Framing- 
ham. 
Boston University School of Medicine, 1948. 
Baker, WitLt1AM Henry, 59 Common Street, Belmont. 
Boston University School of Medicine, 1946. 
Bastno, Ernest D., 581 Broadway, Everett. 
Middlesex University School of Medicine, 1945. 
Herbert K. Bloom, 6 Hampshire Street, Everett. 
Bett, DantEL Jacos, 34 Sunset Road, Cambridge. 
Kansas City University ~College of Physicians and Sur- 
geons, 1943. Sponsor: James H. Townsend, 330 Mt. 
Auburn Street, Cambridge. 
CuRISTENSEN, WILLIAM ROZELLE, 183 Allerton Road, Newton 
Highlands. 
Harvard Medical School, 1942. 


CHRISTOPHER, FRANK CARL, 258 Governors Avenue, Medford. 
Long Island College of Medicine, 1945. 

Cooper, Joun FentMorRE, 22 Eisenhower Avenue, Natick. 
Tufts College Medical School, 1944. 

Covino, Joun Guy, 354 Huron Avenue, Cambridge. 

Kansas City University of Physicians and Surgeons, 1944. 
Sponsor: James J. Cammisa, 17 Bay State Road, Boston. 
Down, WixuraM A., Jr., 111 Park Avenue, Arlington. 
Kansas City University of Physicians and Surgeons, 1943. 
Sponsor: Gordon Saunders, 94 Pleasant Street, Arlington. 
Easton, Witiram Strawcate, 185 Prince Street, West 
Newton. 
Chicago Medical School, 1945. Sponsor: James H. Bus- 
kirk, Mt. Auburn Hospital, Cambridge. 

Frepp, SuMNER GeEorGE, 25 William Street, Cambridge. 
Middlesex University School of Medicine, 1945. Sponsor: 
James H. Townsend, 330 Mt. Auburn Street, Cambridge. 

GINSBERG, Asranam, 30 High Street, Everett. 

Kansas City University of Physicians and Surgeons, 1937. 

Sponsor: Arthur M. Jackson, 512 Broadway, Everett. 
Gittin, Davin, 8 Virginia Road, Natick. 

New York University College of Medicine, 1947. 


Sponsor: 


Harwoov, Donatp Howpen, 1439 Washington Street, 
Holliston. 
ee 4 bes 
University of Vermont College of Medicine, 1944. 
Ittman, Hyman, 427 Summer Street, Waltham. 
College of Physicians and Surgeons, Boston, 1945. 


Sponsor: Joseph A. Holmes, 751 Main Street, Waltham. 

Lane, Francis Rosert, 41 Porter Street, Somerville. 
Harvard Medical School, 1943. 

Baia Pee ALBert Epwarp Evucene, 33 Walnut Street, 

INATICK,. 
Tufts College Medical School, 1946. 

Lerty, Domintco Joun, 169 Harvard Street, Medford. 
Kansas City University of Physicians and Surgeons, 1943. 
eetor: J. Laurence Golden, 333 Winthrop Street, Med- 
ord. 

Levirz, TRvIN, 1210 Cambridge Street, Cambridge. 

Mid ‘lesex University School of Medicine, 1945. Sponsor: 
James W. Hester, 1525 Cambridge Street, Cambridge. 
Maom , CHARLES, Jr., Mt. Auburn Hospital, Cambridge. 
ufts College Medical School, 1942. 

a, \LFRED Leonarp, 205 Cross Street, Malden. 
ae University School of Medicine, 1943. Sponsor: 

o ranam Bloom, 217 Cross Street, Malden. 

NV — 79 AnpreEw, Jr., 44 Washington Street, 

leatord, 

Tufts College Medical School, 1945. 
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Morratt1, Joun F., Jr., 1556 Massachusetts Avenue, Lexing- 
ton. 
Harvard Medical School, 1943. 

O’Brien, James Josepn, 67 Russell Street, Malden. 
Tufts College Medical School, 1945. 

Prucu, Dane G., 38 Park Road, Weston. 

Harvard Medical School, 1943. 

Reavy, JoHN CLEMENT, 15 Jean Road, Arlington. 
Tufts College Medical School, 1948. 

RosENTHALL, CuarLes Epwarp, 179 Elm Street, Somerville. 
Middlesex University School of Medicine, 1942. Sponsor: 
William R. Supple, 400 Mt. Auburn Street, Cambridge. 

ScHIFFER, Irving, 37 Cedar Street, Malden. 

University of Toronto Medical School, 1941. 

Scuocn, Wiiu1AM GeorcE, Jr., 24 South Oak Street, Natick. 
Columbia University College of Physicians and Surgeons, 
1942. 

SHELTON, WILLIAM R., 24 Fisk Street, Natick. 

Ohio State University School of Medicine, 1945. 

Sitva, Jose Luis, 775 Trapelo Road, Waltham. 

George Washington University School of Medicine, 1947. 

S1LtvER, Car1, 252 Salem Street, Malden. 

Middlesex University School of Medicine, 1945. Sponsor: 
D. Joseph Duggan, 3 Hawthorne Street, Malden. 

STREIM, BENJAMIN, 320 Main Street, Watertown. 

Kansas City University of Physicians and Surgeons, 1943. 
Sponsor: Hyman Shrier, 475 Commonwealth Avenue, 
Boston. 

Swagjtan, Exit H., 812 Moody Street, Waltham. 

Middlesex University School of Medicine, 1943. Sponsor: 
Joseph A. Holmes, 751 Main Street, Waltham. 

Tisza, VERONICA EvizaBetu B., 13 Farwell Place, Cambridge. 
Peter Pazmary University Medical School, Hungary, 1937. 
Sponsor: Dorothea M. Moore, 12 Farwell Place, Cam- 
bridge. 

Titus, PETER Franx.in, 270 Mt. Auburn Street, Watertown. 
Middlesex University School of Medicine, 1942. Sponsor: 
Robert Cataldo, 820 Main Street, Waltham. 


TurviL_eE, Witt1am Henry Hart, 103 Long Avenue, Bel- 
mont. 
University of Pennsylvania School of Medicine, 1917. 
VerRNAGLIA, Pau, Antuony, 2204 Mystic Valley Parkway, 
West Medford. 
Kansas City University of Physicians and Surgeons, 1944. 
Sponsor: John B. Vernaglia, Winthrop Square, Medford. 


Wa.tpman, Hyman, 1396 Commonwealth Avenue, Allston. 
Middlesex University School of Medicine, 1944. Sponsor: 


S. Seymour Horlick, 1860 Commonwealth Avenue, 
Brighton. 
WeINBERGER, Morris Aaron, 11 Willis Avenue, Framing- 
ham. 


Tufts College Medical School, 1946. 

ZEITLER, SIDNEY, 108 Salem Street, Malden. 7 
Middlesex University School of Medicine, 1945. Sponsor: 
Louis S. Silver, 250 Salem Street, Malden. 

Alexander A. Levi, Secretary 
481 Beacon Street, Boston 


NorFOLK 


Boyp, Davin Preston, 33 Hundreds Circle, Wellesley Hills. 
McGill University Schoo! of Medicine, 1939. 

Brapiey, Ropert Franxurn, 100 Gerry Road, Chestnut 

Hill. 
Yale University School of Medicine, 1943. 

Burrows, Betton Attyn, 18 Monmouth Court, Brookline. 
Columbia University College of Physicians and Surgeons, 
1943. 

Busse, Epwin Artuur, 57 Highland Street, Hyde Park. 
Boston University School of Medicine, 1942. 

Cavan, Davin Josern, Mirror Lake Avenue, Norfolk. 

Tufts College Medical School, 1945. 
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Cuarir, Benson SALEM, 249 River Street, Mattapan. 


Middlesex University School of Medicine, 1944. Sponsor: 


Richard H. Wright, 1180 Beacon Street, Brookline. 


Cuopos, Rosert Bruno, 112 Gerry Road, Brookline. 
University of Pennsylvania School of Medicine, 1943. 


Ciement, Conrap Crark, | Berkshire Road, Wellesley Hills. 


Yale University School of Medicine, 1938. 
Coiuns, Harvey SutELps, 164 Tappan Street, Brookline. 
Harvard Medical School, 1943. 
Cutver, Perry James, 53 Stratford Street, West Roxbury. 
Harvard Medical School, 1941. 

Cummer, Freperick Henry, Jr., Haven Street, Dover. 
Harvard Medical School, 1947. 
Davip, Jonn josePpuH, Veterans Administration Hospital, 

West Roxbury. 4 
Tulane University School of Medicine, 1948. 
Davipson, Doucitas Treat, Jr., 43 Hunnewell Street, 
Wellesley Hills. it 
University of Pennsylvania School of Medicine, 1936. 
Dusrow, Aaron Artuur, 70 Brown Avenue, Roslindale. 
Middlesex University School of Medicitie, 1939. Sponsor: 
Eli Friedman, 416 Marlborough Street, Boston. 
Gacuani, Georce Antuony, State Prison Colony, Norfolk. 
College of Physicians and Surgeons, Boston, 1943. Sponsor: 
Charles J. E. Kickham, 1101 Beacon Street, Brookline. 


Grit, Jonatuan Bexpinc, 3 Solon Street, Wellesley. 
Tufts College Medical School, 1945. 


Horwitz, Harotp, 1249 Beacon Street, Brookline. 
Middlesex University School of Medicine, 1945. Sponsor: 
John B. Hall, 108 Dudley Street, Roxbury. 


KaurMan, Seymour A., Massachusetts Memorial Hospitals, 
Boston. 
Boston University School of Medicine, 1948. 


ANE, GeorcE Martin, 21 Alton Court, Brookline. 
College of Physicians and Surgeons, Boston, 1944. Sponsor: 
William Dameshek, 192 Beacon Street, Boston. 


Layton, FrepERICK SHERMAN, 30 Calvert Road, East 
Walpole. 
Long Island College of Medicine, 1947. 


Lear, ALEXANDER, 791 Heath Street, Chestnut Hill. 
University of Michigan School of Medicine, 1943. 


Leary, Outca Cusuine, Jr., 44 Burroughs Street, Jamaica 
Plain. 
Tufts College Medical School, 1930. 


LeBarow, Francis E., 56 South Street, Foxboro. 
Middlesex University School of Medicine, 1935. Sponsor: 
Valmore Pelletier, 38 Cottage Street, Norwood. 


LENDER, Maynarp, 168 Seaver Street, Roxbury. 
Middlesex University School of Medicine, 1943. Sponsor: 
Jess B. Weiss, 150 Washington Street, Dorchester. 


Levison, Scuour.. “8 Waumbeck Street, Roxbury. 
University of Paris, 1935. Sponsor: Leo B. Burgin, 1093 
Beacon Street, Brookline. 


Mz.-onEy, Marcaret, 162 Aspinwall Avenue, Brookline. 
Stanford University School of Medicine, 1946. 


Mayes, Wiuu1aM Frep, 35 Allerton Street, Brookline. 
University of Kansas School of Medicine, 1938. 


McNutty, James M., 21 Tocci Place, Newton. 
Boston University School of Medicine, 1943. 


Merritt, Kerr, Jr., 1493 Brush Hill Road, Mattapan. 
Harvard Medica! School, 1944. 


Nesto, Ripette Witiiam, 34 Fairbanks Road, Milton. 
Middlesex University School of Medicine, 1944. Sponsor: 
Cyril! M. Lydon, 276 Bowdoin Street, Dorchester. 


Ruin, Maurice Wituram, 159 South Street, Jamaica Plain. 
Middlesex University School of Medicine, 1942. Sponsor: 
Saul M. Marcus, 520 Beacon Street, Boston. 


SauNpDERS, Epmunp Leon, 29 Homestead Street, Roxbury. 
Boston University School of Medicine, 1947. 

Savace, Epwarp Gace, 793 Main Street, Walpole. 
Tufts College Medical School, 1940. 


Suea, Cornetius J., 16 Leslie Street, Dorchester. 
Harvard Medical School, 1943. 
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S1EcEL Jaco, 931 Main Street, Millis. 


Middlesex University School of Medicine, 1942. Sponsor: 


Harold Shenker, 22 Mann Street, West Medway. 


Sisson, Joun HeErrron, 224 Gerry Road, Chestnut Hi! 
Johns Hopkins University School of Medicine, 1943, 


Tosin, Lester Harotp, 19 Englewood Avenue, Brookline. 
Harvard Medical School, 1945. 


Wuatutn, Marion Loutse, 1575 Beacon Street, Brookline. 
Woman’s Medical College of Philadelphia, 1935. 
Wicut, Anne, 44 Sumner Road, Brookline. 
University of Pennsylvania School of Medicine, 1943. 
Solomon L. Skvirsky, Secretary 
483 Beacon Street, Boston 


Norro._k Soutu 


Burt, GLtennN Bricuam, Jr., 1 Summit Avenue, North 


Scituate. 
Tufts College Medical School, 1949. 
ELprepGE, LeRoy Lincotn, Jr., 215 Main Street, Hingham. 


Tufts College Medical School, 1945. 


Go.pMAN, Josepu, 39 Whitney Road, Quincy. 
Middlesex University School of Medicine, 1944. Sponsor: 
John M. McGowan, 13 President’s Lane, Quincy. 


MintHan, Joun Curysostom, 80 Billings Road, North 
Quincy. 
Georgetown University School of Medicine, 1940. 

Nevins, Simon Harry, 611 Adams Street, Quincy. 
Middlesex University School of Medicine, 1925. Sponsor: 
Robert L. Cook, 38 Russeli Park, Quincy. 

Ocpen, Arruur ExpripGe, 62 Ocean Street, Quincy. 
Boston University School of Medicine, 1947. 

SHUMAN, FRANKLIN IRviNG, 620 Nantasket Avenue, Allerton. 
Middlesex University School of Medicine, 1941. Sponsor: 
Isadore Schwartz, 1079 Hancock Street, Quincy. 

Situ, Stewart R., 15 Brae Road, Quincy. 

University of Indiana School of Medicine, 1938. 
Ebenezer K. Jenkins, Secretary 
Norfolk County Hospital, 
South Braintree 








PLyMouTH 


Cauitri, JosepH Francis, 17 Central Square, West Bridge- 
water. College of Physicians and Surgeons, Boston, 1942. 
Sponsor: George A. Moore, 167 Newbury Street, Brockton. 

Gray, GERALD Francis, 219 Main Street, North Easton. 
College of Physicians and Surgeons, Boston, 1942. Sponsor: 
Jacob Brenner, 8 Oliver Street, North Easton. 

Hocuman, Leo, 195 West Elm Street, Brockton. 

Middlesex University School of Medicine, 1945. Sponsor: 
Gardner G. Bassett, 142 Main Street, Brockton. 

HoLianper, Oscar Kart, 228 Spring Street, Brockton. 
Middlesex University School of Medicine, 1942. Sponsor: 
George A. Moore, 167 Newbury Street, Brockton. 

Kori, Exuiot, 278 Moraine Street, Brockton. 

Middlesex University School of Medicine, 1945. Sponsor: 
David Barron, 164 West Elm Street, Brockton. 

Lentint, ALFRED, 132 South Main Street, Middleboro. 
Middlesex University School of Medicine, 1941. Sponsor: 
- Warren Stearns, Bridgewater State Hospital, State 

arm. 


Tyier, Marcaret, 350 Plymouth Street, Bridgewater. 


Johns Hopkins University School of Medicine, 1917. 
Samuel Gale, Secretary 
12 Cottage Street, Brockton 





SuFFOLK 


AveRILL, Cuar es, 111 Park Drive, Boston. 
Harvard Medical School, 1942. 

Bent ey, Rospert M. P., 7 Sagamore Avenue, West Medford. 
Kansas City University of Physicians and Surgeons, 1941. 
secre Donald E. Currier, 395 Commonwealth Avenue. 
oston. 
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BioniArz, ALorysius ANTHoNy, 27 Mapleton Street, Brighton. 
Tufts College Medical School, 1943. 


Biute, Ropert Dennis, 37 Independence Drive, Chestnut 
Hill. 
Tufts College Medical School, 1946. 
CopeLAND, BrapLtey Exiswortu, The Bradley Acres, 
Foxboro. 
University of Pennsylvania School of Medicine, 1945. 
Darett, Harvey L., 4250 North Larkin Street, Milwaukee, 
Wisconsin. a’ 
St. Louis College of Physicians and Surgeons, 1922. Spon- 
sor: Chester S. Keefer, 65 East Newton Street, Boston. 


Dwyer, Tuomas Francis, 346 Beacon Street, Boston. 
University of Chicago School of Medicine, 1942. 
Fatton, Ropert Joseru, 1572 Massachusetts Avenue, 
Cambridge. 
Harvard Medical School, 1944. 
Forses, Lorna Miriam, 54 Pinckney Street, Boston, 
Woman’s Medical College of Philadelphia, 1946. 
Giancreco, ANTHONY CHARLES, 135 Prospect Avenue, 
Revere. aa 
Middlesex University School of Medicine, 1943. Sponsor: 
G. Lynde Gately, 624 Bennington Street, East Boston. 
Hitt, Joun Mounce, | Earle Road, Wellesley. 
Harvard Medical School, 1938. 
Horrman, Ricuarp, 19 Buckingham Street, Cambridge. 
University of Vienna School of Medicine, 1920. Sponsor: 
Merrill C. Sosman, 721 Huntington Avenue, Boston. 


Houver, Ricumonp, 2 Otis Place, Boston. 
Harvard Medical School, 1944. 


Hype, Morris Martin, 79 West Cedar Street, Boston. 
Middlesex University School of Medicine, 1945. Sponsor: 
David B. Stearns, 416 Marlboro Street, Boston. 

Kasster, Louis, 879 Beacon Street, Boston. 

Middlesex University School of Medicine, 1945. Sponsor: 
Charles Kent, 270 Commonwealth Avenue, Boston. 

Ketiey, Rira Marie, 10 Jamaicaway, Jamaica Plain. 
Columbia University College of Physicians and Surgeons, 
1946. 

Leerer, Roy Wituiam, Massachusetts General Hospital, 


Boston. 
University of California School of Medicine, 1942. 


Levin, Metvin Howarp, 43 Ocean Avenue, Winthrop. 
Tulane University School of Medicine, 1945. 
Lirrincotr, SamMuEL Wooxston, Jr.. 121 Park Drive, 
Boston. 
Medical College of Virginia, 1944. 
Manter, Dona.p Leonarp, 160 Strathmore Road, Brighton. 
University of Pennsylvania School of Medicine, 1947. 


McKay, Donatp Georce, 135 Washington Street, Brighton. 
University of California School of Medicine, 1945. 


Menpez, Joseru ANGEL, 915 Beacon Street, Boston. 
University of Havana School of Medicine, 1929. Sponsor: 
Marguerite M. Neylan, 482 Beacon Street, Boston. 

Musuun, Natatiya, 421 Marlboro Street, Boston. 

Woman’s Medical College of Philadelphia, 1938. 
merertet, Joun RoGer, Massachusetts General Hospital, 
oston. 
Harvard Medical School, 1942. 

PaTTERSON, James Futon, 362 Garden Lane, Waltham. 
Harvard Medical School, 1944. 

Quinn, Putttp, 90 Main Street, Waltham. 

Tufts College Medical School, 1943. 


RHEINLANDER, HaRoLp Fauue, 38 Garden Circle, Waltham. 
Harvard Medical School, 1944. 


SANDs, \ENNETH Fitiman, 116 Riverway, Boston. 
Johns Hopkins University School of Medicine, 1943. 


— =RG, IsRaEL HERBERT, Dunster House, Cambridge. 
arvard Medical School, 1943. 

SwaNson, FLORENCE Lituian, 174 Commonwealth Avenue, 
ston, 


University of Oregon School of Medicine, 1933. 
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Watkin, Donatp Morcan, 423 West 120th Street, New 
York, New York. 
Harvard Medical School, 1946. 
—— MarsHa.u Wayne, 104 Thornton Road, Chestnut 
lll. 

Duke University School of Medicine, 1943. 

Charles G. Shedd, Secretary 

1180 Beacon Street, Brookline 


WORCESTER 


Bapt, BERNHARD Apotr, Grafton State Hospital, North 
Grafton. 
University of Heidelberg Medical School, 1921. Sponsor: 
Lee C. Bird, Grafton State Hospital, North Grafton. 
—— Georce Epwarp, 415 Hamilton Street, South- 
ridge. 
Boston University School of Medicine, 1943. 
CHANDLER, JoHN Perkins, 81-18 Park Avenue, Worcester. 
University of Pennsylvania Schoo! of Medicine, 1944. 
Jorpan, HERBERT SMERICcAN, 847 Main Street, Worcester. 
Kansas City University of Physicians and Surgeons, 1940. 
Sponsor: Peter A. Colberg, 390 Main Street, Worcester. 
Minor, STEPHEN RoBeErt, 1296 Main Street, Worcester. 
Middlesex University School of Medicine, 1943. Sponsor: 
John Fallon, 10 Institute Road, Worcester. 
REINER, Ex_tiot Rocers, 364 Plantation Street, Worcester. 
Yale University School of Medicine, 1945. 
Edward Budnitz, Secretary 
44 Cedar Street, Worcester 


WorcestTER NortTH 


SuHacuoy, Mark, 111 Lawrence Street, Fitchburg. 

College of Physicians and Surgeons, Boston, 1930. Sponsor: 
Samuel C. Golden, 150 Prichard Street, Fitchburg. 

S1tts, Matcoitm Ricuarp, 20 Prichard Street, Fitchburg. 
Middlesex University School of Medicine, 1945. Sponsor: 
Rudolf F. Bachmann, 910 Main Street, Fitchburg. 

Seymour I. Nathanson, Secretary 
882 Main Street, Fitchburg 
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EXHIBIT AT BOSTON PUBLIC LIBRARY 


In connection with the celebration of the seventy- 
fifth anniversary of the founding of the Boston 
Medical Library, an exhibition will be held at the 
Boston Public Library, Copley Square, October 16 
to December 15, 1950. 

The manuscripts and books shown will comprise 
a selection from the treasures of the Library, 1200- 
1926, A.D., including medieval and Renaissance 
manuscripts, incunabula, herbals and plant books, 
and items illustrating early medicine in Boston. 
A number of books are of interest to surgeons, in- 
cluding the first edition of Johannes de Ketham 
(1491), with its large woodcuts of surgical interest, 
the first edition of the surgery of Hieronymus 
Brunschwig (1497), with the added tract on anatomy 
with the cut of a skeleton, the surgery of the great 
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French surgeon, Guy de Chauliac (1498), the broad- 
side cut of a skeleton by Zoan Andrea (1494-1505) 
and the Spanish book of Gutierrez (1498) on renal 
colic. 

A large collection of broadside medical almanacs 
of the fifteenth century (1472-1499) and a fine lot 
of herbals, dating from the first Apulieus of 1483 to 
those of Jacob Bigelow and Benjamin Barton (1817) 
are worthy of special attention. The section on 
Boston medicine contains the medical receipt book 
of Governor John Winthrop, of Massachusetts Bay 
Colony, a series of medical letters written to his 
son, John, later governor of Connecticut, and the 
first and second medical books printed in the United 
States, both by Nicholas Culpeper, and both done 
at Boston. The medical achievements of Boston 
physicians are illustrated by the material on in- 
oculation and vaccination against smallpox by 
Zabdiel Boylston and Benjamin Waterhouse, the 
records of the smallpox hospital on Rainsford 
Island in Boston Harbor and the records of the 
famous Milton, Massachusetts, vaccination: inocula- 
tion experiment. Material relating to Oliver Wendell 
Holmes on puerperal fever, William T. G. Morton 
on ether anesthesia, Lemuel Shattuck on sanitation 
and George R. Minot and William P. Murphy on the 
liver diet for pernicious anemia is likewise shown. 





CORRESPONDENCE 


CRITICISM OF HEALTH PROTECTION CLINIC 


To the Editor: I have read with considerable dismay the 
editorial on the so-called “screening clinic’ and the “‘Pre- 
liminary Report on the Health Protection Clinic” by Drs. 
Ryder and Getting in the August 17 issue of the Journal. 
From my personal experience in tuberculosis, I have learned 
that the more firmly such clinics are established, the more 
readily they tend to augment their scope and authority and 
divert patients from private physicians to themselves. 

Patients who are under observation or under active 
therapy frequently attend such clinics and deny being under 
the care of a physician so that they can be examined at a 
minimal cost or at no cost even though they can readily 
afford private care. In none of these clinics have I ever found 
that the family physician is notified when the patient first 
appears for examination. If that were done, the clinic staff 
might be informed that the patient had been adequately 
studied, a diagnosis reached and therapy begun. In this 
way unnecessary examination would not be performed, and 
the patient would be retained under the care of his private 
physician, who, it must be admitted, is best prepared to care 
for the patient’s many needs. 

Furthermore, it has been my experience that as such 
clinics gain in prestige (often through unethical advertising) 
the patient is led to believe that he cannot be adequately 
examined by a private physician but needs a battery of ex- 
aminers to perform a competent examination. This, in turn, 
magnifies the prestige of such clinics out of all proportion to 
their actual worth in medical practice. 

In private conversations with a great many physicians, 
I have referred to the establishment of such clinics as the 
“Trojan horse of socialized medicine.” Because of clinics, 
tuberculosis nowadays is hardly a disease that is treated by 
the individual doctor. When multiple “screening tests” be- 
come more prevalent, the day is rapidly approaching when 
other diseases will follow the precedent set by tuberculosis 
and the treatment of diabetes, anemia and ocular defects and 
perhaps even operations for fibroids and peptic ulcer will 


become the function of the clinic. Once the theory of wk, 
tiple screening is accepted, it can be broadened to include 
such things as hernia, prostatic enlargement and even plastic 
surgery and orthodontia. noe 

As for the cost of $15 per examination, it is my Opinion 
that any good practitioner or any good internist can dupli- 
cate the examination of the screening clinic for that cost or 
less. I believe, therefore, that such clinics are a form of “seg. 
mental socialization” and what the United States Public 
Health Service, under Oscar Ewing, cannot accomplish jn 
toto, it is endeavoring to accomplish piecemeal. [| believe 
therefore, that the medical profession as a whole should 
vociferously condemn the allotment of any funds to nourish 
this Trojan horse in our midst. 

Joseru D. Wassersuc, M.D, 

Quincy, Massachusetts 


Dr. Wassersug’s letter was submitted to Dr. Brooks Ryder 
chairman of the Committee on Pilot Clinics, whose reply ns 
as follows: 

To the Editor: Thank you for the privilege of allowing me 
to reply to Dr. Wassersug’s letter. I have read this letter 
carefully in an attempt to analyze the criticism that it raises — 
presumably, of health protection clinics. While Dr. Wasser- 
sug’s letter is an indictment of tuberculosis clinics, he assumes 
that the policies and technics of screening clinics are similar 
to those of tuberculosis clinics. The latter, however, are 
consultation clinics to which physicians refer patients when 
disease is suspected, follow-up clinics for known tuberculous 
patients or clinics to which patients are referred by sana- 
toriums for treatment. In the first instance, the physician 
himself sends the patient for diagnosis, so there is no need 
to notify the family physician “when the patient first ap- 
pears for examination.” Follow-up clinics, on the other hand, 
see patients who have already been referred by the family 
physician to the sanatorium. In any event, reports of find- 
ings are always sent to the family physician. 

Multiphasic screening clinics, on the other hand, are de- 
signed to examine apparently healthy persons with no ob- 
vious evidence of disease. They are not a consultative serv- 
ice. They are not a therapeutic service. They do not attempt 
to make a diagnosis. Hundreds of applicants to the first 
clinic have been refused appointments either because they 
were under care or because they had a presenting complaint. 
All findings are referred to the family physician, who in turn 
is responsible for definitive diagnosis and treatment. Indeed, 
the follow-up service has been enthusiastic and _ indefati- 
gable in ensuring that patients with one or more positive 
screening tests do visit their family doctors. Moreover, the 
statistical basis of the study depends upon the practitioner’s 
final diagnosis. Therefore, it is difficult to understand how 
screening clinics “divert patients from private physicians to 
themselves”; indeed, the contrary is true. 

In the Health Protection Clinic sponsored by the Mas- 
sachusetts Medical Society, all publicity was thoroughly 
examined and approved by representatives of the Society. 
No patient was accepted at the clinic who stated that he was 
under a doctor’s care; no one with a known physical dis- 
ability was eligible. : 

One of the objectives of these clinics is to devise screening 
procedures that can be applied in a physician’s office, such 
as the development of a history form and simplified labora- 
tory procedures. The clinics will experiment with an 
evaluate new screening procedures (such as for glaucoma), 
which can subsequently be adapted for use in the family 
physician’s armamentarium for annual physical examina- 
tions. : 

The development of health protection clinics is one way 
in which the medical profession of Massachusetts is attempt- 
ing to make more adequate medical care available to more 
people in the Commonwealth. Obviously, there are not 
enough doctors to give each person an annual physical oa 
amination. This research project, supported in part by a 
American Cancer Society (Massachusetts Division) and aid 
Massachusetts Heart Association, and jointly sponsored by 
the Massachusetts Medical Society and the Massachusetts 
Department of Public Health, is a method by which nef 
presence of disabling and killing diseases can be i 
in persons who are unaware of these conditions and ee 
not under the care of a family physician. Moreover, ae 
all positive findings are referred to the family physician, 
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medical profession is granted the opportunity of treating 
cases in earlier stages of disease, thereby deriving greater 
satisfaction in being able to combat these conditions more 
successfully. 

The Massachusetts Medical Society, in sponsoring multi- 
phasic screening clinics, is developing an effective weapon 
against the proponents of socialized medicine that is pat- 
terned upon the American system of medical practice. 


Brooxs Ryper, M.D. 
Cohasset, Massachusetts 





BOOK REVIEWS 


Surgery of Repair. By John F. Pick, A.M., M.D. 4°, cloth, 
Vol. I, 431 pp., and Vol. II, 393 pp., with 1094 illustrations 
in both volumes, including 17 color plates. Philadelphia: 
J. B. Lippincott Company, 1949. $24.00. 

The author contributes a comprehensive presentation of 
plastic and reconstructive surgery in 2 volumes containing 
approximately 825 pages, with 1094 illustrations. 

Volume I is divided into two sections, the first of which is 
devoted to the principles of reparative surgery, embracing 
such chapters as physiologic considerations, planning of 
treatment and sutures and suturing. The first chapter gives 
an interesting history of plastic surgery. However, in many 
places, verbosity makes the reading involved, and the author 
at times becomes philosophical to a point that leaves him 
open to criticism. He also becomes too academic in places 
and makes statements that may not be acceptable to many 
surgeons. ‘The record section is more practical and in itself 
is of much value. Here are presented such important topics 
as original repair of wounds, skin grafts and grafting, grafts 
other than skin, surgery of scars, splinting technics and burn 
surgery. One of the most useful chapters in the entire work 
is that on surgical geometrics, in which the author gives many 
line drawings of methods of closure of various types of wounds 
in which there is tissue loss. 

Volume II gives the regional application of the factors 
learned in Volume I. Chapters are arranged in specific ana- 
tomic locations — for example, mammaplasty, meloplasty, 
otoplasty and cheiloplasty. The general arrangement ea 
which 


chapters includes voids, derangements and excesses, 
makes for clarity in thinking. 

The book is illustrated with many photographs of cases 
and good diagrams. The binding is excellent, and the quality 
of paper good. : 


Office Orthopedics. By Lewis Cozen, M.D. 8°, cloth, 232 
pp., with 156 illustrations. Philadelphia: Lea and Febiger, 
1950. $5.00. 

This book is written as a reference work on the diagnosis 
and treatment of orthopedic disabilities that can be treated 
in the doctor’s office. It makes no sharp distinction between 
lesions that can be safely treated in the office and those that 
require more extensive treatment, but it wisely states that 
operative procedures and the use of general anesthesia should 
be performed in the hospital. It is patterned upon the nu- 
merous works on minor surgery and office procedures in the 
specialties. 

_.The material has been arranged with considerable care. 
The discussion is good but errs at times in being too brief. 
The illustrations are clear and well chosen. The references 
have been well chosen but sometimes are inadequate for the 
conditions mentioned in the chapter. The chapters on physio- 
therapy and loca! anesthesia are particularly well written. 
The chapter on prosthesis and braces fails to give the indica- 
tions and the manner of fitting of the usual supports used. 


In the discussion of treatment a number of procedures are 
describ ‘d that are of questionable value — only procedures 
of proved value should be discussed in a book of this sort. 


— re a few omissions of important disabilities that should 
: included in later editions. Diagnostic charts would have 
een helpful. The rare diseases that a busy physician may 


a sec could well have been omitted. In spite of these 
ae which can be forgiven in a new book, there is much 
aq value. This small volume should be very helpful 
In the 


fice treatment of simple orthopedic lesions. 
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NOTICES 
ANNOUNCEMENT 


Dr. Francis A. Avola announces the opening of offices for 
the practice of general surgery at 270 Commonwealth Avenue, 


Boston, and 10 High Street, Medford Square. 


SCHOOL PHYSICIANS ASSOCIATION OF 
NORTHEAST DISTRICT 

A dinner meeting of the School Physicians Association of the 
Northeast District will be held at the Edison Hotel in Lynn 
on October 25 at 6:30 p.m. Dr. A. Warren S<earns, professor 
of sociology at Tufts College Medical School, will discuss the 
responsibility of school services to the child with behavior 
problems. Dr. Allan R. Cunningham, chief of Section of 
School Health, Massachusetts Department of Public Health, 
will lead the discussion. 

School superintendents and also public-health nurses who 
are doing school work are cordially invited. An especial in- 
vitation is extended to all school physicians. Reservations 
should be made with Dr. Edward Schon, 1 City Hall Square, 
Lynn, or Dr. Priscilla Flockton, 24 Main Street, Saugus. 


HAMPDEN DISTRICT MEDICAL SOCIETY 
A regular meeting of Hampden District Medical Society 


will be held jointly with the Women’s Auxiliary at the Hotel 
Kimball, Springfield, on Tuesday, October 31, at 6 p.m. 


NORFOLK DISTRICT MEDICAL SOCIETY 
The following stated meetings of Norfolk District Medical 
Society will be held in 1950-51, at the Boston Medical Library, 
8 Fenway, Boston, at 8 p.m.: 


Tuesday, October 24 (Army and Navy Night). 
Procurement and Assignment of Physicians Under the 
Draft Law. Brigadier General Thomas E. Goethals, 
United States Army Medical Reserve. 
The Navy’s Medical Officer Program. Captain Sidney 
C. Dalrymple, M.D., U.S.N.R., First Naval District. 
Tuesday, November 28. Program under the officers of the 
Massachusetts Medical Society. Film on American 
Medical Association activities. 
Tuesday, January 23. To be announced. 
Tuesday, February 27. To be announced. 
Tuesday, March 27. To be announced. 
Tuesday, April 24. Annual meeting (tentative). 
Wednesday, May 9. Annual dinner (tentative). 


BOSTON LYING-IN HOSPITAL OBSTETRIC 
ROUND-TABLE CONFERENCES 
The schedule of the Boston Lying-in Hospital obstetric 
round-table conferences is as follows: 


November 27, 1950. 7 p.m. Diabetes in Pregnancy. 
(Medical Management, Dr. Priscilla White; Surgical 
Management, Dr. H. Bristol Nelson; Discussion, Dr. 
Duncan E. Reid.) 

January 22, 1951. 7 p.m. Medical and Surgical Complica- 
tions of Pregnancy. (Medical Complications. Dr. C. 
Sidney Burwell; Surgical Complications, Dr. Marshall 
Bartlett; Discussion, Dr. Thomas R. Goethals.) 

March 26, 1951. 7 p.m. Last-Trimester Hemorrhage of 
Pregnancy. (Placenta Praevia, Dr. Judson Smith; 
Premature Separation, Dr. Duncan E. Reid; Discussion, 
Dr. Arthur T. Hertig.) 

All interested physicians are invited. Visiting physicians 

are invited to avail themselves of the Boston Lying-in Hos- 
pital cafeteria until 6 p.m. 


MASSACHUSETTS PHYSICIANS ART ASSOCIATION 

A meeting of the Massachusetts Physicians Art Association 
will be held in the Library of the Boston Lying-in Hospital, 
221 Longwood Avenue, Boston, on Wednesday, October 25, 
at 8 p.m. Mr. Joseph Miron, bartender and water-color artist 
of tavern scenes, will be the guest of the evening. 
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Future meetings will be held on the following dates: 
December 6, 1950, January 17, 1951, February 28, 1951, and 
April 11, 1951. 

All physicians who have one of the Fine Arts as a hobby 
are invited to attend and are encouraged to become members. 


EXTENSION OF CLOSING DATES FOR APPLICA- 
TIONS FOR POSITIONS AS MEDICAL OFFICER 


The closing dates for acceptance of applications for ex- 
aminations for the positions of medical officer (rotating in- 
tern, psychiatric resident, surgical resident and general- 
practice resident) in St. Elizabeth’s Hospital, Washington, 
D. C., have been extended to December 29, 1950, for rotating 
intern and until further notice for psychiatric resident, sur- 
gical resident and general-practice resident. Applications 
should be filed with the Committee of United States Civil 
Service Examiners, St. Elizabeth’s Hospital, Washington 25, 
dD. <. 

Particulars of salaries and qualifications were announced 
in the June 8 issue of the Journal. 


MASSACHUSETTS SOCIETY OF ANESTHESIOLO- 
GISTS POSTGRADUATE COURSE 


The Committee on Postgraduate Education of the Mas- 
sachusetts Society of Anesthesiologists has arranged a series 
of six sessions to be held in the Bigelow Amphitheater of the 
Massachusetts General Hospital the first Saturday afternoon 
of each month, except November, from October to April, in- 
clusive, from 2 to 5 p.m. A registration fee of $5 will be 
charged. The five remaining sessions will be as follows: 


December 2. Technics of Block Anesthesia. Chairman, 
William J. Martin, Jr., M.D., St. Vincent Hospital, 
Worcester. 

January 6. Pathology of the Cardiovascular System and 
the Physiologic Changes that Would Influence the 
Conduct of Anesthesia. Chairman, Samuel Gilman, 
M.D., Beth Israel Hospital, Boston. 

February 3. Pulmonary Pathology Relative to the Re- 
suscitation of the Newborn: Diagnostic features from 
the pathological, radiologic and clinical viewpoints. 
Chairman, Benjamin Etsten, M.D., New England 
Center Hospital, Boston. 

March 3. Pathology of the Respiratory System and the 
Physiologic Changes that Would Influence the Conduct 
of Anesthesia. Chairman, William S. Derrick, M.D., 
Peter Bent Brigham Hospital, Boston. 


April 7. Pathology of Deaths Related to Anesthetic Agents. 
Chairman, Henry K. Beecher, M.D., Massachusetts 
General Hospital, Boston. 


Further information may be obtained from M. Gene 
Black, M.D., 575 Beech Street, Holyoke, Massachusetts. 


AMERICAN CANCER SOCIETY GRANTS IN 
CANCER RESEARCH 


In 1951 the American Cancer Society will inaugurate a 
program to help newly trained scientific scholars establish 
themselves in the field of cancer research. The grants for 
scholars in cancer research, as the program will be known, 
are designed to bridge the gap between the completion of 
fellowship training and the period when the scientist has 
thoroughly demonstrated his competence as an independent 
investigator. A limited number of American Cancer Society 
scholars will be appointed annually on recommendation of 
the Committee on Growth of the National Research Council. 
A grant of $18,000, payable over three years, will be made 
directly to each scholar’s institution by the American Can- 
cer Society as a contribution toward his support or his re- 
search, or both. 

_ Medical schools, hospitals, research institutes and other 
institutions with a primary or substantial interest in cancer 
research are invited to submit applications for these grants. 
Applications for grants to be effective July 1, 1951, should 
be submitted prior to January 1, 1951. Inquiries or requests 
for application forms should be addressed to the executive 
secretary, Committee on Growth, National Research Council, 
2101 Constitution Avenue, Northwest, Washington 25, D. C. 
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AMERICAN DERMATOLOGICAL ASSOCIA’TiON 
PRIZE-ESSAY CONTEST a 


The American Dermatological Association js 


prize of $300 for the best essay of original work, =. ae 
viously published, in some fundamental aspect oj derma- 


tology or syphilology. The purpose of this contest is to 
stimulate younger investigators to original work in these 

fields. 
Manuscripts typed in English with double spacing as for 
publication, together with illustrations, charts and tables 
9 > 


are to be submitted in triplicate not later than February ] 
1951, and should be sent to Dr. Louis A. Brunsting, secretary. 
American Dermatological Association, 102-110 Second 


Avenue, Southwest, Rochester, Minnesota. The competition 
is open to scientists generally — not necessarily physicians, 

The prize-winning candidate may be invited to present his 
paper before the annual meeting of the American Derma- 
tological Association, with expenses paid. Further informa- 
tion regarding the contest may be obtained from the secre- 
tary of the Association. 


FELLOWSHIPS IN INDUSTRIAL MEDICINE 

The Institute of Industrial Health of the University of 
Cincinnati will accept applications for a limited number of 
fellowships being offered to qualified candidates who wish 
to pursue a graduate course of instruction that will qualify 
them for the practice of industrial medicine. Candidates who 
satisfactorily complete the course of study will be awarded 
the degree of Doctor of Industrial Medicine. Any registered 
physician who is a graduate of a Class A medical school and 
who has completed satisfactorily two years of residency 
(including internship) in a hospital accredited by the Ameri- 
can Medical Association may apply for a fellowship in the 
Institute of Industrial Health. The course of instruction con- 
sists of a two-year period of intense preliminary training in 
the basic phases of industrial medicine, followed by one year 
of practical experience under adequate supervision in in- 
dustry. During the first two years, the stipends for the 
fellowships vary from $2100 to $3000. In the third year 
the candidate will be compensated for his service by the in- 
dustry in which he is completing his training. Requests for 
additional information should be addressed to the Institute 
aaa Medicine, College of Medicine, Cincinnati 19, 
Ohio. 


SOCIETY MEETINGS AND CONFERENCES 

Octoser 20. Boston City Hospital House Officers’ Association. Page 
582, issue of October 12. 

Octoser 23-27. American College of Surgeons. 
June 29, , 

OctoseR 23-28. Medicomilitary Symposium for Officers of Fourth 
Naval District. Page 34, issue of July 6. ; . 

Ocrosper 24. Woman’s Auxiliary to Middlesex South District Medical 
Society. Page 582, issue of October 12. thy 

Octoser 24. Boston City Hospital House Officers’ Association. Page 
582, issue of October 12. 

Octoser 24. Norfolk District Medical Society. Page 629. des 

Ocroper 25. School Physicians Association of Northeast District. 
Page 629. ee 

Octosper 25. Massachusetts Physicians Art Association. Page 629. 

Octosper 28. Massachusetts Association of Medical Technologists. 
Page 324, issue of August 24. ais 

Ocroper 30-NovemBer 3. American Public Health Association. Page 
240, issue of August 10. 

Octoper 31. Hampden District Medical Society. Page 629. 

Ocroser 31. Boston City Hospital House Officers’ Association. Page 
582, issue of October 12, 

OctoBer 31-NovemBer 3. International College of Surgeons. 
170, issue of July 27. , it 

NovemBer 1. New England Obstetrical and Gynecological Society. 
Hotel Somerset, Boston. . fa i 

NovemBer 1. Hampshire District Medical Society. Page 170, issue 
of July 27. 

NovemBer 1. New England Pediatric Society. Page 5 
ber 12. : 

NovemBer 5 ann 6, American Society for the Study of Arterio 
Page 170, issue of July 27. Statler 
. NovemBer 6-8. New England Postgraduate Assembly. Hotel Statler, 
oston, e : 

Novemser 6-9. International Medical Assembly. Page 548, 18 


Page xi, issue of 


Page 


82, issue of Octo- 


sclerosis. 


sue of 


October 5 ‘ 
NovemBer 9, The Psychoneurotic—A Pest or a Patient. a“ jute 
Thomas. Pentucket Association of Physicians. 8:30 p.m. a vjnited 


NovemBer 9-11. Association of Military Surgeons of the 
States. Page 582, issue of October 12 ; por 
NovemBer 10. American Trudeau Society. Page 280, issue of - 1) 
NovemBer 14. New England Society of Anesthesiologists. *&8° °" 


issue of September 28. . 
NovemBer 27, Boston Lying-in Hospital Obstetric Round-Table 
Conference. Page 629. : ‘ 629 
NovemBer 28, Norfolk District Medical Society. Page . 


(Notices concluded on page x0) 
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NOTICES (Concluded from page 630) 


DecemBer 7-9. New York State Society of Anesthesiologists, Page 
382, issue of October 12. aes: ; ‘ ; 
“January 22. Boston Lying-in Hospital Obstetric Round-Table Con- 
ference. Page 629. ania : ; 

january 23. Norfolk District Medical Society. Page 629. 

January 31. American Academy of Orthopaedic Surgery (see Kappa 
Delta Award for Research in Orthopedic Surgery). Page 736, issue of 

y 4. ‘ , ; , 
_ 13. New England Society of Anesthesiologists. Page 512, 
‘sue of September 28, Rade ; aioe 
" Peprvary 27. Norfolk District Medical Society. Page 629. 

Marcu 26. Boston Lying-in Hospital Obstetric Round-Table Con- 
ference. Page 629. F f : P 
"heen 27. Norfolk District Medical Society. Page 629. 

Apri 9-13. American College of Physicians. Page 296, issue of June 15. 
\prit 10. New England Society of Anesthesiologists. Page 512, issue 
{September 28. ale . ' 

\prit. 24. Norfolk District. Medical Society. Page 629. ‘ 
May 8 New England Society of Anesthesiologists. Page 512, issue of 
September 28. oe F : 

May 9. Norfolk District Medical Soviety. Page 629. 

May 22-24. Massachusetts Medical Society. Annual Meeting. Hotel 


Statler, Boston : ae Ae A 
May 24-26. American Goiter Association. Columbus, Ohio. 


District MeEpicaL SociEeTIES 
HAMPDEN 
Ocroper 31. 6:00 p.m. Hotei Kimball, Springfield. 
HAMPSHIRE 


NovemBer 1. 4:30 p.m, Northampton State Hospital. ; 
January 3. 4:30 p.m. Veterans Administration Hospital, Northampton. 
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Marcu 7. 4:30 p.m. Cooley-Dickinson Hospital, Northampton. 


May 2. 4:30 p.m. Annual Meeting. Jones Library, Amherst. 


MIDDLESEX SOUTH 
Ocroper 24. Woman’s Auxiliary. 12:30 p.m. The Meadows, Framing- 
ham. 


NORFOLK 


OcToBER 24. 

NovEMBER 28, 

January 23. 

Fepruary 27. 

Marcu 27. 

Aprit 24. 

May 9, Annual Dinner. 

All meetings except the Annual Dinner will be held at the Boston Medical 
Library, 8 Fenway, at 8:00 p.m. 


CaLENDAR OF Boston DistTRIcT FOR THE WEEK BEGINNING 
Tuurspay, OcToBER 26 


lHurspay, OCTOBER 26 
*9:00-10:00 a.m. Grand Rounds. House of the Good Samaritan. 
Fripay, OcToRER 27 
*9:00 a.m.-12:00 m. Combined Medical and Surgical Staff Rounds. 
Peter Bent Brigham Hospital. 
*10:00 a.m. Surgical Clinic. South End Health Unit, 57 East Con- 
cord Street, Boston. 
*1:30 p.m. Tumor Clinic. Out-Patient Department, Mount Auburn 
Hospital, Cambridge. 
Monpay, OcrosBer 30 
*11:30 a.m.-12:15 p.m. Clinical Conference. South End Health 
Unit, 57 East Concord Street, Boston. Dr. Cleaveland Floyd 
in charge. 
*12:15-1:15 p.m. Clinicopathological Conference. 
_ theater, Peter Bent Brigham Hospital. 
7 ~ Staff Meeting. Harris Hall, New England Deaconess 
ospital. 
l'vespay, OcroBeER 31 
*12:15-1:15 p.m. Clinicoroentgenological Conference. 
Brigham Hospital. 
*1:30-2:30 p.m. Pediatric Rounds. Burnham Memorial Hospital 
for Children, Massachusetts General Hospital. 
Wepnespay, NoveMBER 1 
*12:00 m. X-Ray Conference. Margaret Jewett Hall, Mount Auburn 
‘ , Hospital, Cambridge. 
12:00 m.-1:00 p.m. Clinicopathological Conference. (Children’s 
Medical Center.) Amphitheater, Peter Bent Brigham Hospital. 
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NORFOLK 


COUNTY 
TRUST COMPANY 


A Strong Neighborhood Bank . . . at Your Service! 


Twelve Convenient Offices: 
Brookline, Canton, Dedham, Franklin, Milton 
Needham, Needham Heights, Norwood, Quincy 
Stoughton, Walpole and East Walpole 


Member Federal Deposit Insurance Corporation 
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Washingtonian Hospital 


41-43 WALTHAM STREET, BOSTON, MASS. 
Incorporated 1859 


Conditioned Reflex, Antabuse, Adrenal Cortex, Psycho- 
therapy, Semi-Hospitalization for Rehabilitation of Male 
Alcoholics 


Treatment of Acute Intoxication and Alcoholic Psychoses 


Included 
Outpatient Clinie and Social-Service Department for 
Male and Female Patients 


JOsePpH Tuimann, M.D., Medical Director 
Visiting Psychiatric and Neurologic Sta 


Co. ff 
Msultauts in edicine, Surgery and the Other Specialties 
Telephone HA 6-1750 
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e need is continuous 


from infancy 
to adolescence 





While careful supervision is 

commonly maintained over 
the feeding of infants, in too many cases the 
nutrition of older children escapes the doc- 
tor’s supervision. Dietary surveys of older 
children have shown a high incidence of 
malnutrition. 

Mead’s Oleum Percomorphum With 
Other Fish Liver Oils and Viosterol is a re- 
liable, convenient product for providing 
vitamin D in addition to vitamin A. The 
vitamin D exercises a favorable influence on 


OLEUM PERCOMORPHUM 


DROPPER BOTTLES—10 cc. and 50 cc. (60,000 units 
vitamin A and 8,500 units vitamin D per gram). 


CAPSULES — Bottles of 50 and 250 capsules (5,000 
uaits vitamin A; 700 units vitamin D per capsule). 








calcium and phosphorus metabolism, plays 
an important role in tooth formation, and, 
in some instances, aids in preventing and 
arresting dental caries. 

With the possible exception of the middle 
of the first year, the need for vitamin D is 
probably greater during adolescence than 
at any other time. 
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